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U. S. DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 
May 25, 1891. 


Sir: I have the honor to transmit herewith for publication Miscella 
neous Bulletin No. 3 of this Office, containing the proceedings of the 
fourth annual convention of tbe Association of American Agricultural 
Colleges and Experiment Stations, held at Champaign, Dllinois, Novem- 
ber 11, 12, and 13, 1890, which have been edited by the assistant director 
of this Office in conjunction with the chairman of the executive commit- 
tee of the Association. 

Very respectfully, 
W. O. ATWATER, 
Director. 
Hon. J. M. husk, 
Secretary of Agriculture. 
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CONSTITUTION 


OF THK 


ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS. 


—$ >. 


NAME. 


This Association shall be called The Association of American Agri- 
cultural Colleges and Experiment Stations. 


OBJECT. 


The object of this Association shall be the consideration and discus: 
sion of all questions pertaining to the successful progress and adminis- 
tration of the colleges and stations included in the Association. 


MEMBERSHIP. 


At any regularly called meeting of the Association each college estab- 
lished under the act of Congress approved July 2, 1862, and each experi- 
ment station established under State or Congressional authority, the 
United States Department of Agriculture and the Office of Experi- 
ment Stations of the United States Department of Agriculture shall 
be entitled to one delegate. The same delegate may represent both a 
college and an experiment station, and may take part in the proceed- 
ings of the sections proper to either or both, but no delegate shall cast 
more than one vote either in a section or in convention. Other institu- 
tions engaged in experimental work in the interest of agriculture may 
be admitted to representation in this Association by a majority vote at 
any regular meeting of the Association. 

Any person engaged in agriculture, who shall attend the conventions 
of this Association, not as a delegate, may, by vote of the convention, 
be admitted to all the privileges of the floor, except the right to vote. 


OFFICERS. 


The officers of this Association shall be a president, five vice- 
presidents, and a secretary, who shall act as treasurer. They shall be 
chosen by ballot, and shall perform the duties which usually devolve 
upon such officers. They shall hold office from the close of the meeting 
at which they were elected and until their successors shall be elected. 
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The president, secretary, and five persons to be chosen by the Asso- 
ciation shall constitute an executive committee, which shall elect its 
own chairman. 

The executive committee shall determine the time and place of the 
meetings of the Association ; shall issue its call for said meetings, stat- 
ing the general purpose thereof, not less than 30 days before the date 
at which they shall be held; shall provide a well-prepared order of 
business and program of exercises for such meetings; and shall make 
seasonable issue of said programs. 

It shall be the duty of each institution included in this Association to 
present at each regularly called meeting, a brief report of the work and 
progress of said institution, and such report shall be called for in the 
regular order of business. 

The executive committee shall be charged with the general arrange- 
ment and conduct of the meetings called by it, at which meetings, 
before adjournment, a new executive committee shall be chosen. 


SECTIONS. _ 


The Association shall be organized into sections upon the several 
classes of special subjects, the consideration of which shall become 
desirable. Each institution represented in the Association shall be 
entitled to representation in each section by one delegate. Each section 
shall nominate to the convention a chairman, to hold office until the close 
of the next convention. Each chairman shall present at the first general 
session of the convention a report of progress in his subject during the 
preceding year, together with any other facts connected therewith 
which he may deem of interest. Such reports shall not exceed 15 min- 
utes in length. The annual address of the president of the Associa- 
tion shall be given upon the evening of the same day. Provision shall be 
made in the program for meetings of each of the sections, either simul- 
taneously or consecutively as the executive committee shall determine. 
At least two sections shall each year present in general sessions of the 
convention a portion of the subjects coming before them. Thesections 
to thus report shall be designated by the executive committee, and 
general notice of the selection shall be given at least three months in 
advance. There shall be sections on agriculture, on botany, on chemis- 
try, on college work, on entomology, and on horticulture, and the execu- 
tive committee upon request of any five institutions represented in the 


Association, shall provide for the organization of new sections atany — 


convention. 
AMENDMENTS. 


This constitution may be amended at any regularly called meeting by 
a vote of two thirds of the delegates present. 


RULES OF ORDER. 


(1) The executive committee shall be charged with the order of busi- 
ness, subject to special action of the convention, and this committee 
may report at any time. 

(2) All business or topies proposed for discussion and all resolutions 
submitted for consideration of the convention shall be read and then 
referred, without debate, to the executive committee, to be assigned 
positions on the program. 

(3) Speakersinvited to open discussions shall be entitled to 20 minutes 
each. 

(4) In general discussions the 10-minute rule shall be enforced. 

(5) No speaker shall be recognized a second time on any one subject 
while any delegate who has not spoken thereon desires to do so. 

(6) The hours of meeting and adjournment adopted with the general 
program shall be closely observed, unless changed by a two-thirds 
vote of delegates present. 

(7) The presiding officer shall enforce the parliamentary rules usual in 
such assemblies and not inconsistent with the foregoing. 

7 


r, OFFICERS OF THE ASSOCIATION. 


ELECTED AT WASHINGTON, D. C., NOVEMBER, 1889. 


President. 
J. H. Smart, of Indiana. 


Vice- Presidents. 
M. E. GaTEs, of New Jersey. F. A. GULLEY, of Texas. 
G. T. FAIRCHILD, of Kansas. R. J. REDDING, of Georgia, 
E. W. HILGarpD, of California. 
Secretary and Treasurer. 


H. P. Armssy, of Pennsylvania. 


Executive Committee. 
The PRESIDENT, the SECRETARY, 


H. E. Atvorp, of Maryland. W. H.Scort, of Ohio. 
S. D. Len, of Mississippi. M. A. SCOVELL, of Kentucky. 
EK. H. JENKINS, of Connecticut. 
; Chairmen of Permanent Committees. 
Agriculture, F. A. GULLEY, of Texas. Chemistry, C. W. DABNEY, jr., of Ten- 
nessee. 
Botany, S. M. TrAcy, of Mississippi. Entomology, S. A. ForBEs, of Illinois. 
Horticulture, W. J. GREEN, of Ohio. 
Chairman of Standing Committee on College Work. 
G. W. ATHERTON, of Pennsylvania. 
ELECTED AT CHAMPAIGN, ILLINOIS, NOVEMBER, 1890. 
President. 
H. H. GOODELL, of Massachusetts. 
Vice-Presidents. 
O. CLuTE, of Michigan. J.W. SANBORN, of Utah. 
A. Q. HOLLADAY, of North Carolina. I. P. Rosperts, of New York, 
E. D. Porter, of Missouri. 
Secretary and Treasurer. 
M. A. SCOVELL, of Kentucky. 
Lexecutive Committee. 
The PRESIDENT, the SECRETARY, 
H. E. ALVonp, of Maryland. M. C. FERNALD, of Maine. 
J.H. SMart, of Indiana. J. A. Myers, of West Virginia. 
W.M. Hays, of Minnesota. 
Chairmen of Sections. 
Agriculture, C.S. Prop, of Indiana. College Work, G. W. ATHERTON, of 


Pennsylvania. 
Botany, B. D. Hatstrp, of New Jersey. Entomology, A. J. Cook, of Michigan. 
Chemistry, A. T. NEALE, of Delaware. Horticulture, E. $8. Gorr, of Wisconsin. 


_ CALL FOR THE CONVENTION. 


ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES 
AND EXPERIMENT STATIONS, 
OFFICE OF THE SECRETARY, 
State College, Pennsylvania, August 9, 1890. 

By authority of the executive committee, a delegate convention of 
this Association is hereby called to meet at Champaign, Illinois, at 
noon of Tuesday, November 11, 1890. 

Attention is called to the following article of the constitution of the 
Association respecting membership : 

At any regularly called meeting of the Association, each college established under 
the act of Congress approved July 2, 1862, and each experiment station established 
under State or Congressional authority, and the Department of Agriculture shall be 
entitled to one delegate, but no delegate shall cast more than one vote. Other insti- 
tutions engaged in experimental work in the interest of agriculture may be admitted 
to represeptation in this Association by a majority vote at any regular meeting of the 
Association. - 

In accordance with the requirements of the amendment to the 
constitution adopted at the last convention of the Association, the 
permanent committees on chemistry and on horticulture and the 
standing committee on college work are hereby designated to present a 
portion of the subjects coming before them in the general sessions of the 
convention. . 

The executive committee is not yet able to announce the program of 
the meeting, but will do so at an early day. 

Very respectfully, 

For the executive committee, 

HENRY E. ALVORD, 
Chairman. 
. P. ARMSBY, 


Secretary. 
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PROGRAMS. 


GENERAL SESSIONS. 


TUESDAY, NOVEMBER II. 


3 p. m.—The Convention will be called to order. Report of executive committee. 
Appointment of committee on credentials. Action on program and rules of order 
Report of treasurer. Reports of chairmen of permanent committees: (1) Commit- 
tee on agriculture, F.A. Gulley, chairman. (2) Committee on botany, S. M. Tracy, 
chairman. (3) Committee on chemistry, C. W. Dabney, jr., chairman. (4) Com- 
mittee on entomology, S. A. Forbes, chairman. (5) Committee on horticulture, W. 
J. Green, chairman. (6) Committee on college work, G. W. Atherton, chairman. 
Report of committee on credentials. 

5:30 p. m.—Adjourn. 

7:30 p. m.—Address on behalf of the University, Regent S. H. Peabody, LL. p. Ad- 
dress on behalf of the citizens. Response and opening address by the President of 
the Association, J. H. Smart, LL. D., President of Purdue University, Indiana. Meet- 
ing of permanent committees. 


WEDNESDAY, NOVEMBER 12. 


9 a. m.—General session: Introduction and reference of resolutions and new busi- 
ness. ‘‘ College and station work at the World’s Columbian Exposition,” A. W. 
Harris, assistant director of the Office of Experiment Stations. 

10 a. m.—Meetings of permanent committees. Joint meeting of permanent com- 
mittees on agriculture and chemistry. : 

12 m.—Adjourn. 

2 p. m.—General session: Topics from permanent committee on horticulture: (1) 
‘What effect will such legislation as is proposed for the protection of originators 
have upon experiment stations?” EK. 8. Goff, Wisconsin. (2) ‘‘The work of experi- 
ment stations in the reform of vegetable nomenclature,” L. H. Bailey, New York. 
(3) ‘‘Methods of work in variety testing,” W. J. Green, Ohio. 

4 p. m.—Miscellaneous business and reports. 

5:30 p. m.—Adjourn. 

7:30 p. m.—General session: Discussion: ‘‘ Should this Association take any action 
in cases where formal charges of misuse of the United States appropriations are made 
against any college or station ?” 

8:30 p. m.—Meetings of permanent committees, at which chairmen for the next year 
will be elected. 

THURSDAY, NOVEMBER 13. 


9 a. m.—General session: 1. Topics from standing committee on college work; 
“Waste in college work,” J. H. Smart, Indiana. ‘To what extent can manual labor 
be advantageously employed in industrial colleges?” A. Q. Holladay, North Caro- 
lina. 2. Topics from permanent committee on chemistry: ‘‘Chemical research at the 
stations,” C. W. Dabney, jr., Tennessee. Digestion experiments: (1) ‘‘ Recent work 
abroad,” H. P. Armsby, Pennsylvania; (2) ‘‘ Work in America,” W. H. Jordan, Maine. 

12 m.—Adjourn, 
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2 p. m.—General business session: Reports of permanent committees and action 
thereon; reports of other committees; election of officers; consideration of resolu- 
tions; miscellaneous business. 

5:30 p. m.—Final adjournment. 

This evening is left open for social intercourse or such use as the Association may 
decide to make of it. 

During the evening a train of sleepers will be made up on the Illinois Central Rail- 
road and opened to passengers at 9 o’clock. This train will leave Champaign at 2:20 
a.m., and arrive at Chicago early Friday morning. Itis provided forthose who wish 
to visit the Fat Stock and Dairy Show. 


FRIDAY, NOVEMBER 14. 


Permanent committees or subcommittees thereof may meet for consideration of 
special subjects not requiring reports to the general convention or any action on its 
part. 


MEETINGS OF PERMANENT COMMITTEES OR SECTIONS.* 


The following topics for discussion in the meetings of the permanent committees 
have been furnished by the chairmen of those committees : 


PERMANENT COMMITTEE ON AGRICULTURE. 


F. A. GuLLEY, Arizona, Chairman. 


ESUANGCALGMANIE FOSD oxo. sie + cae saloaces dlcbens bode ovessseee ue G. EK. Patrick, Iowa. 
Is a digestion experiment fallacious?...........-.---- Wi Jes Mana 


(The above to be discussed in joint meeting of committees on agriculture and chem- 
istry.) 


Plat experiments—the ideal and faulty system....-........... W. C. Latta, Indiana. 
Equalizing the irregularities of plats, caused by defective 

POMMUIMALLOD Saya ce Sey cis sito et sskmieto es seat sees Lecter ane T. F. Hunt, Tlinois. 

ee . W. W. Cooke, Vermont. 
Pot against field-plat experiments.........--- Seb Be ata ae ve C. E. Thorne, Ohio. 

es : é ; : W.A.H Wi in. 
Specific points bearing on feeding experiments. --.......-. H. H. Wine. New Woue 
iicmmaysies ot solmntillare v2 2 ee ee ek lo see t fee. J. W. Sanborn, Utah. 
SUR MOMENOC OLS Pee tyc a on sicyarntte cite ieee Nola ds Hee 2 er es. A G. E. Morrow, Illinois. 
Mu atndoes, a laysimeter teacho? iiss j.c6c- cee se cee acta ne cee For open discussion. 

Le * S. M. Tracy, Mississippi. 

SSI STERSESS sabac 206 825 25 e5 S58 0900 3 conn Saad a6 GH Jat, 1 Scribner, Tennessee. 
Codperative field experiments .........-...-..- eLES ae eee C. L. Ingersoll, Colorado. 
PREREIN Se VATIOULES sjcn— cece detec sts sme Soe nee ee os Ses ce cloe ene wes J. F. Hickman, Ohio. 


PERMANENT COMMITTEE ON BOTANY. 


S. M. Tracy, Mississippi, Chairman. 


PEBOINIOTCIR DEG ac oe oer aie sete Rinse + Gee ed fo acetone. S. M. Tracy, Mississippi. 
Arrangement and use of reference books and herbaria ...-.. -- J.C. Arthur, Indiana. 
Plenary MOLNOUS oo. o f2co<< a's eles eels Goces Yess F. V. Coville, Washington, D. C. 
Outlook for cultivation of forage plants in the arid 

MSOMOUS Ne stanials iatsoer cna ian att sehia en Seee sic’ Selec. George Vasey, Washington, D.C. 
RreMUCSUN On Macc Sooo yas Shee 20 oe cae be Se 250 Gerald McCarthy, North Carolina. 
Notes upon entomogenous fungi.................-....- Roland Thaxter, Connecticut. 
Nomenclature of plant diseases...............-.- B. T. Galloway, Washington, D. C. 
Methods of work with plant diseases. -.......---..----.+------T. J. Burrill, Hlinois. 
23) TLLENTL CLIC G2 ee ee Syplawlowtisrets L. H. Pammel, Iowa. 
Copper salts for black rot; fungicide apparatus............ W. B. Alwood, Virginia. 
ULE aS ee es Meera oh ys nica D. G. Fairchild, Washington, D. C. 
BBEAer OMELET Obiig 2: Soe Tis 22 Ue aoe Sh See eet W. J. Beal, Michigan. 
What should go into the bulletins?..................---- B. D. Halsted, New Jersey. 


*The name Permanent Committee, adopted at the Washington convention, was 
changed, by amendment to the constitution at the Champaign coavention, to Section. 
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PERMANENT COMMITTEE ON CHEMISTRY. 
C. W. DABNEY, jr., Tennessee, Chairman. 


Artificial digegiten <= - 2822 oe oseae fee co ase eee ee Paul Schweitzer, Missouri. 

Cooperative field experiments wath fertilizers ....W.O. Atwater, Washington, D. C. 

Methods for the analysis of milk 5.2 2252. fos ee eee G. E. Patrick, Iowa. 
(The above to be discussed in joint meeting of committees on agriculture and 

chemistry.) 

A review of newly proposed apparatus, methods, etc..-.E. H. Jenkins, Connecticut. 


PERMANENT COMMITTEE ON ENTOMOLOGY. 


S. A. Forbes, Illinois, Chairman. 


Practical notes upon the use of insecticides -...-...--... M. H. Beckwith, Delaware. 
A new root rot disease of cotton..........---.---.---- George F. Atkinson, Alabama. 
Notes on the more important experiments and observations of 

the season at the Iowa Experiment Station...............--. C. P. Gillette, Iowa. 
Methods, technical and economic, with the contagious diseases 

GE INSCCES So fests es koa ohne eee co eee ee S. A. Forbes, Illinois. 
On the life history of the white grubs, with descriptions of 

RMN AUES SLATES tes. oc eee os poe ee eee ee ee ee S. A. Forbes, Illinois. 
On the life history of the corn plant-louse, with economic sug- 

SESHIONS oa. ce.c aa Sone Ue BSL ete ee oe eae ae eee 8. A. Forbes, Hlinois. 
New notes on the life history of the Hessian fly ..-.-....----- John Marten, Illinois. 


It is recommended that the organization, equipment, and methods of entomolog- 
ical experiment stations be madea leading subject of general discussion in this 
section, and delegates are particularly requested to come prepared to report upon 
their own stations in these respects, and to describe the additions and improvements 
which their experience has shown to be desirable. 


PERMANENT COMMITTEE ON HORTICULTURE. 
W. J. GEEEN, Ohio, Chairman. 


Methods of note taking for fruits. :---...-.-<. <--02- 42 0 =-6s= 06 cose sea 
Methods of note taking for vegetables... --- =... s- 5. -= S-< 6 5 eee 
Should reports on varieties not disseminated be made public through the medium of 

station balletins Poco ete Lio ath dees bebe eacee = See cee rr - 


What classes of ee are most promising for aver work 9. ..-__. <2 <2. 2-5 e eee 
The uses of greenhouses in experimental work. .......--.. secs, cl eatee eee rr 
Methods of conducting germination tests....<---.. ...-...-.----- -<-cs0-s-ees See 


Pe ie @) Cole <br TN: GS. 


AFTERNOON SESSION, TUESDAY, NOVEMBER 11, 1590. 


The convention was called to order at 3:25 p. m., in the physical lec- 
ture hall of the University of Illinois, by President Smart. 

The following is alist of delegates and visitors in attendance as 
finally reported by the committee on credentials : 


Alabama: 
W. L. Brown, President of the Agricultural and Mechanical College of Alabama. 
Gro. F. ATKINSON, Biologist of the Agricultural Experiment Station of the Agri- 
cultural and Mechanical College of Alabama. 


Arkansas: 
C. W. WoopwortTH, Entomologist of the Arkansas Agricultural Experiment 
Station. 
Colorado: 


C. L. INGERSOLL, President of the State Agricultural College of Colorado and 
Director of the Agricultural Experiment Station. 
F. J. ANNIs, Treasurer of the Agricultural Experiment Station. 


Connecticut : 
E. H. JENKINS, Vice-Director of the Connecticut Agricultural Experiment Station. 
R. THAXTER, Mycologist of the Connecticut Agricultural Experiment Station. 
B. F. Koons, Principal of the Storrs Agricultural School. 
C. D. Woops, Chemist of the Storrs School Agricultural Experiment Station. 


Delaware: 
A. N. RavB, President of the Delaware College. 
A. T. NEALE, Director of the Delaware College Agricultural Experiment Station. 
M. H. BeckwitH, Horticulturist of the Delaware College Agricultural Experi- 
ment Station. 


District of Columbia : 
E. Wi11ITs, Assistant Secretary of Agriculture. 
W. O. ATWATER, Director of the Office of Experiment Stations. 
A. W. Harris, Assistant Director of the Office of Experiment Stations. 
C. V. Ritty, Entomologist of the U. S. Department of Agriculture. 
L. O. HOWARD, Assistant Entomologist of the U. S. Department of Agricuiture. 
D. G, FAIRCHILD, Assistant Vegetable Pathologist of the U.S. Department of 


Agriculture. 
T. T. Lon, Special Agent of the U. 8S. Department of Agriculture. 
Florida: =e 
F, L. KERN, President of the Florida State Agricultural and Mechanical College, 
Georgia: 


R. J. REDDING, Director of the Georgia Experiment Station. 
J. M. Kimproueu, Agriculturist of the Georgia Experiment Station. 
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Illinois: 

S. H. PeaBopy, Regent of the University of Ilinois. 

G. E. Morkow, Agriculturist of the Agricultural Experiment Station of the Uni- 
versity of Illinois. 

T. J. BURRILL, Botanist of the Agricultural Experiment Station of the University 

- of Illinois. 

E. H. FARRINGTON, Assistant Chemist of the Agricultural Experiment Station of 
the University of Illinois. 

T. F. Hunt, Assistant Agriculturist of the Agricultural Experiment Station of 
the University of Illinois. 

G. W. McCLuER, Assistant Horticulturist of the Agricultural Experiment Station 
of the University of Illinois. 

W. L. PitisBury, Secretary of the Agricultural ie pebinaiie Station of the Uni- 
versity of Illinois. 


Indiana : 
J. H. SMART, President of Purdue University. 
C. 8. PLump, Vice-Director of the Agricultural Experiment Station of Indiana. 
J. Troop, Horticulturist of the Agricultural Experiment Station of Indiana. 
F. M. WEBSTER, Entomologist of the Agricultural Experiment Station of Indiana. 
D. Lotz, Assistant Instructor in Chemistry in Purdue University. 
J. C. ARTHUR, Botanist of the Agricultural Experiment Station of Indiana. 


Iowa : 
H. OsBorNn, Professor of Zodlogy and Entomology in the Iowa State College of 


Agriculture and Mechanic Arts. 
G. E. Patrick, Chemist of the Iowa Agricultural Experiment Station. 
C. P. GILLETTE, Entomologist of the Iowa Agricultural Experiment Station. 


Kansas: 
Geo. T. FAIRCHILD, President of the Kansas State Agricultural College and 


Chairman of the Council of the Kansas Agricultural Experiment Station. 
G. H. FaILtyeER, Chemist of the Kansas Agricultural Experiment Station. 


Kentucky: 
J. SHACKLEFORD, Vice-President of the Agricultural and Mechanical College of 
Kentucky. 


M. A. ScovELL, Director of the Kentucky Agricultural Experiment Station. 
H. GarMan, Botanist of the Kentucky Agricultural Experiment Station. 


Maine: 
M. C. FERNALD, President of the Maine State College of Agriculture and the 


Mechanic Arts. 
F. L. Harvey, Entomologist of the Maine State College Agricultural Experiment 
Station. 


Maryland: 
H. E. ALvorD, President of Maryland Agricultural College and Director of the 


Maryland Agricultural Experiment Station. 
H. J. PatrTERSON, Chemist of the Maryland Agricultural Experiment Station. 


Massachusetts: 
H. H. GoopELL, President of Massachusetts Agricultural College and Director 


of the Hatch Experiment Station of the Massachusetts Agricultural College. 
Michigan: 
O. CLuTE, President of the Michigan Agricultural College and Director of the 
Experiment Station of the Michigan Agricultural College. 
A. J. Cook, Entomologist of the Michigan Agricultural Experiment Station. 
lL. R, Tarr, Horticulturist of the Michigan Agricultural Experiment Station, 
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Minnesota: 
Cyrus Norturop, President of the University of Minnesota. 
N. W. McLain, Director of the Agricultural Experiment Station of the Uni- 
versity of Minnesota. 
W. M. Hays, Assistant in Agriculture in the University of Minnesota and in the 
Agricultural Experiment Station of the University of Minnesota. 
Mississippi: 
J. H. CONNELL, Professor of Agriculture in the Mississippi Agricultural and 
Mechanical College. 
S.M. Tracy, Director of the Mississippi Agricultural Experiment Station. 
E.R. Lioypb, Agriculturist of the Mississippi Agricultural Experiment Station. 
J.H. Burrus, President of the Alcorn Agricultural and Mechanical College. 
Missouri: 
KE. D. PorTER, Professor of Agriculture in the University of the State of Missouri 
and Director of the Missouri Agricultural a pe penton Station. 
Nebraska: 
J.S. KINGSLEY, Professor of Agriculture in the University of Nebraska. 
C. H. Morrityt, Member of the Board of Regents of the University of Nebraska. 
H. H. NicHouson, Director of the Agricultural Experiment Station of Nebraska. 
L. BRUNER, Entomologist of the Agricultural Experiment Station of Nebraska. 
EK. W. Hunt, Associate Professor of Rhetoric and Oratory in the University of 
Nebraska. 


New Hampshire : 

C. H. PETTEE, Dean of the New Hampshire College of Agriculture and Mechanic 
Arts. 

L. D. STEVENS, President of the Board of Trustees of the New Hampshire College 
of Agriculture and Mechanie Arts. 

¥F. L. Morsz, Chemist of the New Hampshire Agricultural Experiment Station. 

A. H. Woop, Agriculturist of the New Hampshire Agricultural Experiment 
Station. 

J. KipDER, Member of the Board of Trustees of the New Hampshire College of 
Agriculture and Mechanic Arts. 

W. Brown, Member of the Board of Trustees of the New Hampshire College of 
Agriculture and Mechanic Arts. 

S. B. WHITTLEMORE, Member of the Board of Trustees of the New Hampshire 
College of Agriculture and Mechanic Arts. 


New Jersey: 
J. NEILSON, Acting Director of the New Jersey Agricultural Experiment Stations. 
B. D. HAtsrepD, Botanist and Horticulturist of the New Jersey Agricultural Col- 
lege Experiment Station. 
J. B. Smiru, Entomologist of the New Jersey Agricultural College Experiment 
Station. 


Ncw Mexico: 
H. HADLEY, President of the Agricultural College of New Mexico and Director of 
the Agricultural Experiment Station of New Mexico. 


New York: 
H. H. Wina, Deputy Director of the Geraci University Agricultural Experiment 
Station. 


North Carolina: 
W. F. Massey, Professor of Agriculture in the North Carolina College of 
Agriculture and Mechanic Arts and Horticulturist in the North Carolina 
Agricultural Experiment Station. : 
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North Dakota: 
H. E. STOCKBRIDGE, President of the North Dakota Agricultural College and 
Director of the North Dakota Agricultural Experiment Station. 
C. B. WALDRON, Horticulturist of the North Dakota Agricultural Experiment 
Station. 
Ohio: 
. H. Scott, President of the Ohio State University. 
. A. WEBER, Professor of Agricultural Chemistry in the Ohio State University. 
. E. THORNE, Director of the Ohio Agricuitural Experiment Station. 
. J. GREEN, Horticulturist of the Ohio Agricultural Experiment Station. 
C. M. WEED, Entomologist of the Ohio Agricultural Experiment Station. 
J. F. HickMaANn, Agriculturist of the Ohio Agricultural Experiment Station. 
H. J. DETMERs, Veterinariau of the Ohio Agricultural Experiment Station. 


jee ae 


Pennsylvania : 

G. W. ATHERTON, President of the Pennsylvania State College. 

H. P. Armssy, Director of the Pennsylvania State College Agricultural Experi- 
ment Station. 

W. FREAR, Vice-Director and Chemist of the Pennsylvania State College Agric 
cultural Experiment Station. 

G. L. Hotter, Assistant Chemist of the Pennsylvania State College Agricultural 
Experiment Station. 


Rhode Island : 
J. H. WASHBURN, Principal of the Rhode Island State Agricultural School. 
C. O. FLaGG, Director of the Rhode Island State Agricultural Experiment 
Station. 


South Dakota: 
LUTHER Foster, Director of the South Dakota Agricultural Experiment Station. 
J. M. ALDRICH, Assistant Entomologist of the South Dakota Agricultural Experi- 
ment Station. 


Tennessee: ; 

C. W. DABNEY, jr., President of the University of Tennessee and Director of the 
Tennessee Agricultural Experiment Station. 

H. E. SUMMERS, Entomologist of the Tennessee Agricultural Experiment Station. 


Texas: 
G. W. Curtis, Professor of Agriculture in the Agricultural and Mechanical 
College of Texas and Director of the Texas Agricultural Experiment Station. 


Utah: 
J. W. SANBORN, President of the Agricultural College of Utah and Director of 
the Agricultural Experiment Station of Utah. 
Virginia: | 
W. D. SAUNDERS, Director of the Virginia Agricultural and Mechanical i 
Experiment Station. 
W. B. ALwoop, Vice-Director, Botanist, and Entomologist of the Virginia hae 
cultural and Mechanical College Experiment Station. 
West Virginia: 
E. M. TurRNER, President of the West Virginia University. 
J. A. Myers, Director of the West Virginia Agricultural Experiment Station. 
C. F. MILLsPauGH, Botanist of the West Virginia Agricultural Experiment Sta: 
tion. 
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Wisconsin: 

F. H. Kine, Professor of Agricultural Physies in the University of Wisconsin 
and Physicist of the Wisconsin Agricultural Experiment Station of the Uni- 
versity of Wisconsin. 

E. S. Gorr, Horticulturist of the Agricultural Experiment Station of the Uni- 
versity of Wisconsin. 

F. W. Wott, Assistant Chemist of the Wisconsin Agricultural Kxperiment 
Station of the University of Wisconsin. 


The report of the executive committee was submitted by Henry K. 
Alvord, chairman. 


REPORT OF THE EXECUTIVE COMMITTEE, 


Immediately after the adjournment of the convention of the Association at Wash- 
ington in November, 1889, the executive committee met and org anized by the choice 
of Henry E. Alvord of Maryland as chairman, and H. P. Armsby of Pennsylvania 
as secretary and treasurer. 

The committee having performed its duty under the constitution up to the opening 
of the annual convention of 1890, and having made the usual preparations for this 
meeting, now respectfully presents the following report: 

When the last convention adjourned it was thought that this would be a year of 
comparative inactivity on the part of our organization, although a few matters were 
proposed as desirable to accomplish, but the year has proved to be one of much 
activity and some important results. The Association has aided in accomplishing 
four things worthy of special mention, two for the stations particularly and two for 
the colleges: 

(1) Through proper representations made to the Agricultural Committee of the 
House of Representatives the annual appropriation under the Hatch act has been so 
framed as to secure the quarterly payments being made in advance. This is a great 
relief to most stations, aud with a little attention this method of payment car be 
made permanent. 

(2) Negotiations at the Post-Office Department secured an entire revision of the 
regulations for the free mailing of station reports and bulletins. The new regula- 
tions are liberal, and it is to be hoped that the advantages they give will not be 
abused. 

(3) The special committee, appointed by the Washington convention, upon the rela- 
tions of the colleges with the War Department, completed its laborsin February, and 
the results were shown by the promulgation of a general order and a circular from 
the War Department, dated February 12 and 13, 1890, and further explained by the 
report of the committee, published in a circular bearing date of May 22, 1890. 

(4) The Association has materially contributed to the early enactment of the law 
for “the more complete endowment and support” of land grant colleges. The 
executive committee holds a most gratifying letter from Senator Morrill, expressing 
his appreciation of the valuable assistance rendered by this Association in promoting 
the passage of the act of Congress approved August 30, 1890. 

The new Morrill act had such inherent merits that if would probably have 
become a law in the course of time if left to pursue the usual routine of unaided 
legislation. It is safe to assert, however, that this measure is now operative law, 
and the colleges generally are now in receipt of the new income because this 
Association exists and because of its action during the last six months. This fact is 
recognized by the venerable author of the college acts of 1862 and 1890, and it has 
been characteristically acknowledged by the distinguished speaker of the Fifty-First 
Congress, 

This new legislation was neither asked nor suggested by this Association and but 
few of its representatives knew that the author proposed to introduce the measure, 
But when the bill had been introduced, and Senator Morrill, in response to an 
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inquiry, expressed a wish to have it well supported, the executive committee was 
called together at Washington in April, and then commenced the active operations 
with which all interested are more or less familiar and which have constituted the 
main work of the Association for the present year. 

The executive committee has endeavored to keep the institutions specially con- 
cerned in this legislation informed of its progress and of the situation of affairs by 
the distribution of circular letters. Thirteen such circulars have been issued during 
the year. The one dated August 30, 1890, is here inserted as a summary record of the 
_ proceedings in Congress. 


OFFICE OF THE EXECUTIVE COMMITTEE, 
Agricultural College, Md., August 30, 1890. 

“The new Morrill bill, for the more complete endowmeut and support of colleges for 
the benefit of agriculture and the mechanic arts, has now become a law. 

‘“‘This bill was introduced by Senator Morrill on March 25, 1890; was rewritten and 
again introduced April 30, and referred as S. 3714; on May 17 it was favorably 
reported, with amendments, from the Committee on Education and Labor, accompa- 
nied by Senator Blair’s report, No. 1028. After being discussed at length on three 
different days and considerably amended the bill passed the Senate June 23 by a. 
practically unanimous vote. June 24 the bill was read in the House of Representa-_ 
tives and referred to the Committee on Education ; from this committee it was favor- 
ably reported to the House, without amendment, on July 12, by Mr. McComas of 
Maryland, accompanied by areport, No. 2697. On the 19th of August, under a special 
order adopted by the House, the bill was considered and passed, without a roll call, 
by a vote of 135 to 39. One amendment, generally agreed upon and made known in 
advance, was adopted by the House, and in this the Senate concurred on the 20th 
instant. The act was approved by the President to-day, August 30, 1890. 

‘‘Arrangements have been made for obtaining several hundred copies of the act as 
printed by the Department of State, and a number will soon be mailed to every 
institution concerned. 

“A certified copy of the act will be furnished at once by the Department of State to 
the Treasury Department. The officers of the latter will then examine the law and 
make rulings as to the first payments under it. 

“Another circular from this committee may soon be expected, giving the rulings 
made and describing all papers which should be sent to Washington by governors 
and State treasurers or other persons, to facilitate payments under the law. 

‘Tt is advised that, until the next circular is received by those to whom this is sent, 
all correspondence with or applications to the Government officials at Washington 
should be suspended. Confusion, delays, and unfavorable complications, liable to 
result from disconnected and dissimilar efforts, may thus be avoided. This sugges- 
tion may well be made to your board of trustees, and perhaps to the governor of 
your State.” 

The substance of the bill introduced by Senator Morrill on the 30th of April became 
a law on the 30th of August. This is considered as pretty quick work for so impor- 
tanta measure. Yet it required two months more of constant watching and assisting - 
in the removal of obstructions to get the law fairly into operation. 

The executive committee, and especially its subcommittee appointed at the April 
meeting in Washington, have felt the responsibility resting upon them during the past 
six months, and have labored earnestly to favor the interests of every institution enti- 
tled to membership in this Association. Incident to the work which has been done, 
it became necessary for the committee to appeal for aid to our representatives and 
friends in every State. With few exceptions, the responses were prompt and gratify- 
ing. Gentlemen went to Washington from Maine and Florida, Kansas and Dakota, 
and from numerous States between these limits to help on the good work. One made — 
journeys of 1,000 miles each five times during the season. Another visited Washington 
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eight times, occupying at least three days on each trip. Several practically surren- 
dered their summer vacation and held themselves in readiness to respond to the call of 
the committee for work either at Washington or in their respective States. Among the 
most active and effective workers were some who were unable to leave their homes. 
Nearly every college represented in this convention can claim a fair share in the 
labors which have resulted so well. The strength of our organization and its power 
for usefulness, when needed, have been once more demonstrated. The part which 
this Association has performed in securing the new Morrill act is just cause for pride 
and congratulation, although we can as yet form but a faint conception of the far- 
reaching effects of this act of August 30, 1890, upon industrial education and develop- 
ment in America. 

A year ago the Association was congratulated upon being out of debt and the 
probability of getting along for a year or two with very small contributions to its 
treasury, but the unexpected work of the year has involved large necessary expendi- 
tures. A special request for $25 from each State was sent to the colleges [only ] in 
June, and although this has been generally paid, as well as the contribution voted 
at the Washington convention, our treasury is now almost empty, while several hun- 
dred dollars are due upon accounts which ought to be promptly paid. Acting for the 
Association, in its name and for the good of all, the executive committee could do 
no less than promise to defray the necessary traveling and hotel expenses of those 
gentlemen who responded to the call for time and labor spent in visiting Washing- 
ton and making other journeys incident to the work. The committee now appeals 
to the Association to make good these promises, and provide the means for settling the 
individual expense accounts still unpaid. The committee also considered it proper to 
relieve the Department of Agriculture from a part of the cost of a stenographic report 
of the proceedings of this convention ? 

The report of the treasurer will show in detail that the receipts for the year have 
been $1,619.03 and the disbursements $1,472.51, leaving a balance on hand of $146.52, 
It is estimated that the unsettled accounts amount to avout $1,000. This convention 
should therefore provide, before its adjournment, for raising $1,200 to $1,500 for the 
general wants of the Association during the next year. The committee recommends 
that each college be called upon to contribute $25 and each experiment station $10, 
as early as possible in the year 1891. Strangely enough, some of the colleges and 
stations which have received like benefits with the rest from the existence and work 
of this Association, do not seem inclined to participate in its conventions or feel 
any obligation to share in its proper expenses. Thus far the Association in all its 
operations has assumed that every institution cligible to membership under its 
constitution should be treated as an equal partner, although a silent one. But in 
view of this continued and unexplained silence in some cases, it is thought that this 
convention should consider what action, if any, should be taken in regard to future 
conditions of membership. 

The committee repeats its belief, expressed in the report to the Washington 
convention, that in many ways not yet developed in detail the siniple machinery of 
this Association, aided by the U. S. Department of Agriculture through the Office of 
Experiment Stations, may be made of direct practical use and economical value to 
the colleges and experiment stations in this country. 

For the reasons stated last year, it has been found impracticable to secure conces- 
sions by the railroads to delegates attending this convention. It is understood, 
however, that the American Association for the Advancement of Science and several 
other organizations will meet in Washington next August It has been proposed 
that an effort should be made to have the annual meetings of all the various organi- 
zations which are usually attended by those likely to be delegates in our Association, 
held in Washington the same month in 1891. It is believed that a longer time in 
attendance, even if it should be prolonged for two or three weeks, will be fully com- 
pensated by saving time and expense in journeys to different places in different - 
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months. If this plan be adopted, arrangements can unquestionably be made which 
will secure very advantageous railroad rates and an attendance at our next con- 
vention beyond all precedence. ‘It is recommended that this matter be considered 
at the present convention, and that some expression be given as a guide to the new 
executive conunittee. 

The committee formally submits to the convention the program prepared for 
this meeting and asks its. confirmation, subject to such modifications as may prove 
expedient. It is recommended that the rules of order which have governed the 
proceedings of the Association for two years be continued. 

Very respectfully submitted, for the executive eommittee, 

HENRY E. ALVorRD, 
Chairman. 


On motion of Mr. Armsby the report was accepted as read, and 
on motion of Mr. Fairchild the program recommended was adopted, 
subject to modification. Mr. Sanborn moved the appointment of a com- 
mittee of three to take into consideration other recommendations of 
the executive committee. The motion was adopted and the president 
appointed Messrs. Sanborn (chairman), Fairchild of Kansas, and Plumb. 

The Secretary and Treasurer, Mr. Armsby of Pennsylvania, sub- 
mitted his report, as foliows: 


REPORT OF TREASURER. 


H, P. Armsby, Treasurer, in account with the Association of American Agricultural 
Colleges and Experiment Stations. 


Dr. 
To amount received from-former Treasurer: =. 322i 2220 4-222 oe eee $189. 03 
ihorcush received.on account of -callfor, 1889. -.22 2. sae: 22 ee eee 7. 00 
To-eash reeéived on-account of call for. 1890... 3 Seen 2-2 eee 680. 00 
To cash received on account of special call of executive committee -..-... 675. 00 
1, 619. 03 

CR. 


By bills paid on order of chairman of executive committee, as per vouchers 


Mr. Ingersoll moved the appointment of a committee to andit the 
Treasurer’s accounts. The motion was carried, and the President 
appointed Messrs. Ingersoll, Redding, and Flagg. . 

The President then called upon the chairmen of the permanent com- — 
mittees for the reports provided for in the constitution. 

In the absence of Mr, Gulley, chairman of the committee on agrieul- 
ture, and of Mr. Tracy, chairman of the committee on botany, the — 
reports of these committees were postponed, and Mr. C. W. Dabney, jr., 
chairman of the committee on chemistry, was called upon for his report. 
He spoke as follows: 
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REPORT OF THE PERMANENT COMMITTEE ON CHEMISTRY. 


In accordance with the article of the constitution which requires the chairman of 
each permanent committee to present at the first general session of the convention 
a report of progress in his subject during the year, I have the honor to submit the fol- 
lowing report for the committee on chemistry : 

Although, in accordance with this provision, this report might have much larger 
scope and include everything connected with the recent progress in agricultural 
chemistry, it is thought best, as our stations are (a majority of them) comparatively 
new, that this report should confine itself to the present condition and work of the 
chemical divisions of the stations in the United States. Hatch experiment stations 
have been established in forty-five States, and with one or two exceptions, chemical 
work has been in progress in all of them for over eighteen months. 

Although it would be much more agreeable to the present writer, and doubtless 
also to this honorable assemblage, to devote this report to a discussion of the more 
notable and important discoveries in agricultural chemistry recently made, it seems 
our duty at this particular time to devote our attention to the more difficult and per- 
haps less agreeable and flattering labor of reviewing, in as much detail as possible, 
the work actually accomplished by our American stations. As this report is limited 
to a few minutes, we will only be able to take a bird’s-eye view of the field of 
work. 

As a basis for this report, we have prepared from the annual reports and bulletins 
and the Experiment Station Record, a series of tables covering the chief points about 
the condition and work of the stations. The main object of our investigation has 
been to ascertain exactly what the facilities and prospects are for original research 
in agricultural chemistry. Avcording to the act, these stations are ‘‘to promote 
scientific investigation and experiment respecting the principles and applications of 
agricultural science,” and it is ‘the object and duty of said experiment stations to 
conduct original researches.” The majority of the investigations named in the orig- 
inal Hatch act lie, for a part at least, in the domain of chemistry. Research was then 
the chief end and object in the establishment of these chemical laboratories. 

It is almost too early yet to expect to see a great amount of profound research com- 
pleted, discussed, and published, but it is not too early to investigate the condition of 
the stations as to men and outfit, and in their other relations which favor or hinder 
chemical research. 

The first requirement for chemical research is the specially trained, skillful, and 
devoted chemist ; the next requirement is a good working laboratory. Given these, 
we must see to it next that the chemist is not loaded down with distracting duties 
and has not his time and energy entirely consumed with routine work. In compiling 
a list of chemists, therefore, we have paid especial attention to their other positions 
and duties, and have endeavored to find ont how much real opportunity they have 
had for doing systematic original work. I have emitted from the list all of the 
directors and other officials, who, though professional chemists, appeared to have 
their time entirely taken up with administrative work. 

The operative chemists of the stations may be classified as follows, according to the 
positions they hold and the different functions they have undertaken to perform: 

Of the forty-four chief chemists only eight are free from college or other station 
duties ; three have one other station office, such as director or vice-director; one is 
station chemist and State chemist for the fertilizer control; three are directors, sta- 
tion chemists, and State chemists—all at the same time; fifteen hold a full position, 
such as the professorship of chemistry in the college, in addition; two are station 
chemists, professors of chemistry, and State chemists; nine are professors in two sub- 
jects in the college in addition to being station chemists; one is professor of chemistry, 
director, and chemist ail at once; one is vice-director, cliemist, and professor; and a 
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last poor fellow is chemist, professor of chemistry, botanist, and professor of botany, 
etc., and here, at four different positions, I quit counting. There are two special 
chemists on the station stafts who are also full professors of chemistry in their 
colleges. 

Next come the men who are doing the practical work, the assistant chemists. 
There are forty-three of these, who give all of their time apparently to station work, 
at least they have no college or other station work charged to them. One station has 
five, one has four, four have three, and two have two assistant chemists, each for all 
their time. Eight assistant chemists are assistant professors in the colleges, and one 
poor unfortunate is assistant director, assistant professor of agriculture, assistant 
chemist, and assistant something else, all at once. 

This completes the list of chemists connected with the stations—forty-four chief 
chemists, fifty-two assistant chemists, and two special chemists in the forty-five sta- 
tions reported, a total of ninety-eight chemists, and an average of nearly two and 
one fifth for each station; but there are only fifty-four chiefs and assistants who give 
the stations all of their time. 

We have no means of ascertaining the special qualifications and training of these 
men. They are well furnished with degrees and loaded down with honors and offices, 
which must, I fear, consume all of their energies. But we will not be hasty in judg- 
ing of this; ‘‘ by their fruits ye shall know them,” and their fruits are here. 

The station laboratories.—But before taking up their fruits, there is another thing 
necessary for research—a well-farnished laboratory. We have endeavored to ascer- 
tain from the annual reports or college catalogues the condition of the station 
laboratories, and especially their relation to the college chemical laboratories. We 
liave tried in each case to learn whether the chemical division had a separate build- 

ing, a separate laboratory in the station building or one of the college buildings, 
separate rooms in the college chemical building or only an indelinite tenure to a por- 
tion of it. The information is not complete, but such as it is it is very significant 
and interesting. : 

The Massachusetts State Station has aseparate building devoted almost exciusively 
to the chemical work of the station, and another laboratory building for botany and 
biology. The Connecticut State Station has a separate building devoted almost 
entirely to its chemical laboratories. California, Delaware, Indiana, lowa, Kentucky, 
Louisiana Sugar, Maine, Maryland, Minnesota, New Hampshire, New Jersey, New 
York State, Pennsylvania, Ternessee, Vermont, and West Virginia Stations, all have 
good, some very handsome, separate station buildings containing the chemical and 
other laboratories and offices. The elegant new laboratory building of the New 
Jersey State Station merits especial mention as a model of its kind. From these fine 
outfits there are all grades of laboratories down to a ‘‘small basement room in the 
college building,” which is reported by a new Western station. Thirteen stations 
are accommodated in an indefinite manner, perhaps very well, in the college labora- 
tory; five have ample, well-equipped separate apartments in the college building. 
North Carolina has an extensive, well-equipped laboratory in the state board of 
agriculture building. The Connecticut Storrs Station has its laboratory at the 
Wesleyan University, at Middletown. On the whole, we think the stations are quite 
well equipped with buildings for chemical work. 

Chemical work of the stations.—We endeavored to state, in the fewest words possible, 
in the table upon which this report is based, the subjects of the published chemical 
work of the stations from January, 1889, up to July, 1890. It includes the work 
contained in the annual reports for 1889, and in the Experiment Station Record as 
far as issued. We did not attempt to give all of the titles of the bulletins or papers 
published, but merely, in the most general terms, the subjects which have engaged 
the attention of the station chemist during this time, as exhibited by his published 
work. This work has been classified under three heads: 
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In one column we placed the work which may be considered as purely routine or 
ephemeral, such as the work on artificial fertilizers, manufactured or mixed feeding 
stuffs and other manufactured articles used in agriculture. 

The second column is headed ‘Contributions to agricultural-chemical data,” and 
includes all analyses of natural products or products of uniform character, such as 
analyses of soils, natural fertilizers, plants and parts of plants, fodders and grasses, 
ashes of plants, etc., and anything that might be included in any of our tables of 
chemical composition. 

In the third column we have placed everything which could in any just sense be 
considered as belonging to systematic research. This portion of the table is doubt- 
less very imperfect, as it is impossible in. many cases to judge whether a certain 
piece of work shouid go in one of these last two columns or in the other; but the clas- 
sification has been made in a liberal spirit, and with an earnest purpose to ascertain 
the general condition of the work of the stations. While we may not do full justice 
to individual stations, we believe the results as presented in the tables are of use for 
the purpose here intended. 

Fertilizer work.—As fertilizer analysis forms such a large portion of the routine 
work of many of the stations, we have paid special attention to this, and give it two 
separate columns. 

A circular letter was sent out to the directors of each station, containing the fol- 
lowing questions : 

(1) Please send me a copy of your State Jaws controlling the sale of fertilizers. 
What connection, if any, has your station with this control of fertilizers ? 

(2) What proportion of the annual appropriotion from the Government is used, 
directly or indirectly, in the control of commercial fertilizers? What aid do you 
receive from the State or from any other source for this special work ? 

The answers to these questions were compiled under two corresponding heads. 

The result of this investigation may be summarized, as follows: 

Five, stations, Connecticut, Kentucky, Maine, New York State, and Vermont, exer- 
cise the entire fertilizer control—inspecting the fertilizers, making the analyses and 
publishing them. They are all well paid for their trouble by analysis fees or license 
taxes collected of the dealers in fertilizers. Maine is an exception which receives 
no tax money or appropriation from the State for this purpose. Five other stations, 
‘Arkansas, Alabama, Louisiana State, North Carolina, and Pennsylvania, make the 
analyses upon which the control is based. They all receive adequate compensation 
for their work, it appears, so that no Hatch funds are used for this purpose. In fact 
the fertilizer controls seem to pay the State boards of agriculture or the stations, as the 
case may be, quite handsomely. This appears to be a tariff, not so much for “‘ protec- 
tion” of the farmers as for ‘‘revenue” for the boards of agriculture and the stations. 
In the States of North Carolina, South Carolina, Georgia, Alabama, and some others 
the fertilizer control has produced large funds, which have been used for many other 
purposes besides the necessary expenses of the control itself. In seven cases, Georgia, 
Indiana, Mississippi, Michigan, New Jersey, South Carolina, and West Virginia, the 
station chemist or director is the State chemist at the same time, though there is no 
other connection between the fertilizer control and the station. In most instances 
the stations publish the. analyses for the control. Nine States have fertilizer controls 
entirely independent of the stations and disconnected from them. Delaware, Florida, 
Illinois, and Rhode Island have separate fertilizer chemists; Maryland, New Hamp- 
shire, and Ohio have the fertilizer analyses made by the college professor of chemis- 
try; Massachusetts has a fertilizer control by its State Station; fifteen States, all 
Western or Southwestern, have no fertilizer control at all. 

It does not appear from our investigation of this subject that the business of ana- 
lyzing fertilizers interferes directly with the legitimate chemical work of the stations. 
Some of our very best stations—those doing the highest class of chemical work—have 
entire charge of the fertilizer control. Wethink they are less fortunate where the 
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station chemist holds the independent position of State chemist and the station has 
no control of the matter, and we consider those stations most fortunate that have 
nothing whatever to do with the fertilizer control. This iuspection or analysis is no 
more the duty of a Hatch experiment station than the inspection of coal oils, or flour, 
or any other commercial product sold in the States and requiring State supervision ; 
and the State has no more right to use a portion of the Hatch fund to make analyses 
for their State control than it would have to take these funds to pay for testing any 
of these other articles of trade. Thisisa point which appears to be zealously guarded 
by the management of the stations, with perhaps a single exception. 

Classification of published work.—We now come to the most difficult and the most 
unsatisfactory part of our report. It has been difficult, in the first place, in a hasty 
reading of the reports and bulletins of the stations, to fairly state the subjects and 
justly weigh the results of the work published. When this was done, however, as 
best it could be, and the data were inserted in the tables described, we found that we 
had a very interesting summary of the situation as regards the chemical work of 
the stations. The summary there presented is incomplete, no doubt. It probably 
does not do individual stations full justice, and may give undue prominence to 
results published by others; but, taken as a whole, we believe that its general 
teachings are worth considering. 

Let us first see how the stations stand in the columns headed, respectively, (1) 
“Purely or routine ephemeral work,” (2) ‘‘Contributions to agricultural chemical 
data,” and (3) ‘‘ Research.” 

Nearly all of the stations have something, of course, in the column of routine work, 
and this is no discredit to them, provided there is enough in the other columns. A 
few of the new stations and some of the branch stations publish no chemical work at 
all, and we omit them altogether from our account. It is to the credit of the Cali- 
fornia, Connecticut Storrs, Delaware, Illinois, Missouri, and Wisconsin Stations 
that they publish nothing which is classed by us as purelyroutine. The routine work 
done by the other stations consists of analyses of fertilizers, fertilizing materials, 
agricultural chemicals, special manures, home-mixed manures, manufactured feeding 
stuffs and feeding mixtures, minerals, mineral and drinking waters, etc., many of 
these being made probably for the accommodation of friends. Twenty-three stations 
appear, we are sorry to say, to have bestowed a considerable amount of time and 


labor upon work of this sort, varying from a few week to several months in the’ 


year. While it is doubtless true that newly established stations must inevitably do 
a considerable amount of this sort of work as a means of interesting the people and 
attracting their attention, we must believe that many of them are being sadly 
imposed upon, and thafa few are allowing their attention to be too much absorbed 
by this work. The older a station gets the less it should have to doin this way. 

As might be supposed, the great bulk of the chemical work of the station falls in 
the second column headed, ‘‘ Contributions to agricultural chemical data.” Leaving 
the new stations and the branch stations out of consideration, again, all except four 
have something in this column, and if we omit the Massachusetts Hatch Station, 
which has its chemical work done by the State Station, there are only three which 
fail to put in an appearance in thiscolumn. Itis interesting to note in a general way 
the kind of work that the stations are doing. 

Soil investigations, upon a larger or smaller scale, have been carried on in Alabama, 
California, Indiana, Maryland, Nebraska, South Carolina, Tennessee, and Texas. 
Nearly all of the stations .have been making analyses of feeding stuffs, fodders, 
grasses, and hay. Connecticut publishes ‘‘ An attempt to establish a method of val- 
ning feeding stuffs,” and there has been considerable work of permanent value Gone 
in this line in many other States. A number of the stations have been making chem- 
ical studies of agricultural plants. The work of the Missouri Station on Indianeorn 
is the most noteworthy under this head. Nine or ten stations have been making 
analyses of milk and dairy products and stndying the methods of determining but- 
ter fat in milk. The Wisconsin Station has, as we all know, done the most notable 
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work under this head, and a number of other stations have made valuable contribu- 
tions to our knowledge. California, Florida, Maryland, and Tennessee have been 
studying their marls, gypsums, and other natural fertilizers. Georgia publishes a 
series of analyses of ashes of woods, and Massachusetts, of the ashes of fruits and 
vegetables. Five stations have been investigating Indian corn as a fodder and silage 
plant. The Iowa, Missouri, New Jersey, and Kansas Stations have been working on 
sorghum. 

Among the more interesting special topics which fall in this column may be men- 
tioned, investigations on the cow-pea by the Alabama, Georgia, and Connecticut 
Storrs Stations; of cotton-seed hulls and meal as food for stock, by the Tennessee, 
Texas, and Arkansas stations; of sugar-beets by the California, Cvlorado, Indiana, 
Iowa, Michigan, and Nebraska Stations. ‘The California and Colorado Stations have 
been studying irrigation waters; the same stations and the Texas Station have made 
analyses of alkali soils; the New Jersey, New York State, and Colorado Stations 
have done especially notable work on alfalfa. Colorado has made analyses of tobacco. 

Eight or ten stations have made notable contributions by way of laboratory 
methods or apparatus. Perhaps the thing we are all going to like the best is Dr. 
Babcock’s new method for the determination of fat in milk. The New York Cornell 
Station gives us apparatus for drying in hydrogen and for the extraction of fats, and 
publishes a paper on Cochran’s method of determining fat in milk and the variations 
as tofatinmilk. The Maryland, New York State, South Carolina, and Texas Stations 
publish papers on the determination of moisture in air-dried feeding stuffs. The 
Pennsylvania Station publishes work along the same line, and the Connecticut 
State Station publishes some investigations on the determination of fat in feeding 
stuffs and on determining phosphoric acid by the citrate method. The Colorado 
Station has studied Professor Sachse’s method for the determination of starch in 
potatoes, etc. Many of these subjects belong to the ‘‘research” column and are so 
located in the tables. We have enumerated them here because they belong with 
these studies of methods and apparatus. 

Out of the forty well-established stations there are eighteen which publish work 
that comes under the head of ‘‘research.” Being aware that our work is not com- 
plete and wishing to avoid invidious comparisons, we will not enumerate here those 
who do or do not appear in this column, but will content ourselves with mentioning 
some illustrations of the kind of work which we would especially commend. The Cali- 
fornia Station has a unique field of work, and one which it promises to occupy admir- 
ably. Its investigations of the soils of the regions represented by its branch station, 
of alkali soils, waters of irrigation, etc., are excellent. The Connecticut Storrs 
Station publishes a valuable paper on atmospheric nitrogen as plant food; its studies 
of the effects of nitrogenous fertilizers upon the production of crops and of different 
fertilizers upon the chemical composition of corn are of more than transitory interest. 
The [llinois Station has made a chemical investigation of silage, and the Kansas 
Station has been studying the composition of corn at different stages of growth. 
The Maine Station publishes many valuable results of feeding experiments with dif- 
ferent feeding stuffs—hay, fodders, and silage—for milk and for growth. The 
Massachusetts State Station also publishes resulis of feeding experiments with 
cows and pigs. The New Jersey Station has given usa complete study of alfalfa, 
its composition and digestibility; and the New York State Station covers a good 
deal of the same ground in an excellent manner. The Pennsylvania Station studied 
the digestibility of corn fodder and silage in an exhaustive fashion. The work of the 
Wisconsin Station on fibrin in milk, on the general constitution of milk, and the con- 
ditions effecting the separation of cream well deserve to be classed under ‘‘ research.” 
This station publishes also many interesting digestion experiments with corn 
Silage and fodder corn. The study of the life history of corn at different stages of 
growth, which has been published by the Missouri Station, is a fine specimen of this 
kind of work. 
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This quite incomplete list of some of the better pieces of work done at the 
chemical laboratories of our stations should give us great encouragement. A 
careful review of the publications of the stations will doubtless discover many other 
investigations having the right object. When we consider that almost all of the old 
ash analyses of American crops need to be made over again, owing to the imperfection 
of the methods and apparatus used at the time, we are surprised that only a few 
of the stations are making these analyses. 

Altogether, we are impressed with the immense amount of chemical work that is 
being done at our American experiment stations; but when we sift out the small 
amount of original investigation which this mass contains we must acknowledge 
some discouragement. The chief object of these stations is, as stated at the opening 
of this paper, ‘‘to promote scientific investigation and experiment respecting the 
principles and applications of agricultural science.” The chemical laboratory is the 
chief place for making such investigations. 

Our leading object in this paper having been to give honestly the situation with 
regard to chemical investigation at the stations, we shall endeavor as honestly to 
state our conclusions with regard to the whole matter. 

(1) We believe that our boards of control or directors are, many of them, too anx- 
ious to obtain immediate favor withthe public, andare, by trying to show the farmer 
how he can make his business pay a little better, pandering for popular support to a 
very basemotive. This is a natural mistake for the newly established station to fall | 
into. The desire to make the ordinary farmer feel our importance and to make a good 
show at first, is leading many to build their stations without any solid foundation 
whatever in good work. What good does all this analyzing of fertilizers, feeding 
stuffs, and fodders do the science of agriculture ? They may help the farmer of to-day 
tosave afew dollars, or to make a few more pounds of beef or butter, but until we know 
more about the function of the different fertilizing elements in a plant, and of the 
value to the animal of the various compounds in them, we shall make little or no real 
progress with our science. We must teach our farmers that a system of practical 
agriculture can only be established upon the facts of chemistry, botany, etc., asa 
foundation, and that underlying all of our wonderful recent progress in agricultural 
methods are the long and tedious investigations, like those of Liebig and Hellriegel, 
in pure science. If we are in poor favor in our States let us try the charm of good 
work and taking time to do thoroughly what we undertake to do, and the publie will 
be certain to appreciate it. 

(2) Asa result, we fear that only a minority of the station chemists possess the 
motive and the training to enter upon original work. Many, we believe, need only 
to be shown their duty and how to perform it. They are zealous but inexperienced. 
This difficulty will be most rapidly removed by training new men in the colleges and 
universities to enter this field and by giving the men who are already in the stations 
a little more time in which to gain the practical experience they need. 

(3) Many station chemists who have the motive and the training are overloaded 
with other work, and have, when these routine duties are done, no strength or time 
left for investigation. The remedy for this state of things is plain. Every station 
should certainly be able to afford one well-trained chemist who could devote his 
whole time to its work. 

In conclusion, let me read from a letter which I take the liberty to use, although 
I have not consulted the gentleman to whom it was addressed, Professor Sachse, of 
Missouri: 

Mucu EsTEEMED COLLEAGUE: Your letter, with description of the existing con- 
dition of the American experiment stations, has interested me much; it shows them 
to be in about the same position that the German stations are in, or at least were in, 
for the belief in experiment stations as institutions intended to furnish the question- 
ing farmer in every case with a receipt for the relief of his troubles, had to be fought 
here also. This view, however, is certainly one of error, for to give practical receipts 
is probably easier in every line of human activity than in acriculture, with its 
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infinitely diverse conditions, and to follow blindly a given rule is almost certain to lead 
to disaster. I hold the opinion, therefore, that experiment stations should study the 
general conditions of the growth of plants and their relation to soil and atmosphere, 
including the conditions of the soil itself; and to strive to enable the farmer by 
instruction, somewhat like the lecture delivered before our own agricultural societies, 
to draw from general results the special conclusions applicable to his necessities. 

You see I fully agree with your statement made in italics on page 28 of your 
ninth bulletin, viz: ‘‘ that it is illusory for farmers to expect from any source such 
specific directions for the conduct of their business as to render the higher manifesta- 
tions of intelligence on their part unnecessary.” To be sure the benefits from really 
scientific work are not always plainly and immediately visible, but they are for that 
reason all the more certain and lasting; take, for example, R. Arendt’s investiga- 
tions on the growthof the oat plant, undertaken some 20 years ago, the value of which 
is perhaps only now recognized, when we refer certain phenomena in fertilization to 
the process of assimilation ; or the works of Liebscher, in the Journal fiir Landwirth- 
schaft, 35 Bd., 1887, page 335, who discusses these relations clearly, though not yet 
resting upon complete and satisfactory fundamental principles. So I might instance 
the work of Hellriegel and Wilfarth on the formation of root tubercles, with the 
splendid results following. And I should certainly not know where such important 
questions as to whether, when, and how fertilization by ammonia or nitrates can be 
solved to a better advantage than by the studying on the one hand the processes 
involved in the formation of albuminoids within the plant, and on the other, the 
relation of ammonia and nitric acid to soil, nitrification, etc. 

I believe now, esteemed colleague, that your work has given quite handsome 
results in this very direction, and will certainly give more should circumstances 
permit you to continue it in the manner in which you began, and towards which I 
should be glad to have these lines contribute. 


On motion of Mr. Atherton, it was ordered that the text of Mr, Dab- 
ney’s report and reports Pie other permanent committees he incor- 
porated in the proceedings, and that Mr. Dabney be requested to afford 
station directors opportunity to correct and complete the tables accompa- 
nying the report from the committee on chemistry, and that these tables 
then be published privately for distribution among colleges and stations 
only. 

Mr. Forbes, chairman of the committee on entomology, was then 
called upon for his report. After stating that the report had been col- 
lected largely through circulars and letters addressed to agricultural 
colleges and experiment stations, that he had received replies from 43 
stations, and had attempted to embrace in his report everything done 
since the last convention of the Association, he read as follows: 


REPORT OF PROGRESS IN ECONOMIC ENTOMOLOGY. 


Economic entomology is not a single, simple science, but its matter and its methods 
are drawn in part from each of several sciences. The really accomplished economic 
entomologist must be familiarly acquainted with the common insect species of his 
region, with their life histories and their relations to nature; he must have the 
training and facilities—the library, collections, and apparatus—and the ability to use 
these with expert skill, sufficient to enable him to learn rapidly and accurately 
whatever is known concerning any species having or likely to have economic rela- 
tions, direct or indirect, immediate or remote; he must have the skill and mental 
methods of a practiced experimenter; he must be able to generalize correctly a mass 
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of heterogeneous data, to sift and weigh evidence, to form hypotheses and to verify 
them, to state tersely and clearly, and to reason closely. He must have a certain 
store of chemical knowledge to draw upon for insecticide experiments, of methodical 
ingenuity for the invention and construction of apparatus, and a very considerable 
knowledge of the agricultural and horticultural practice to enable him to suggest and 
test methods of field and farm management against the insect enemies of the farm 
and garden. He should be enough of a botanist to recognize or determine plants— 
both phenogamic and cryptogamic—and should have a familiar practical acquaintance 
with the methods of biological microscopy, without which the critical study of many 
important parts of his subject will be impossible to him. Ineed hardly say that he 
must be an excellent observer and a fair draftsman and that he must be enamored of 
his work. 

It is not remarkable that with such a bill of particulars to satisfy even approxi- 
mately, several of our experiment stations remain without entomological assistants, 
especially if we take into account the fact that most of them also require of their 
entomologists work in one or more other fields, perhaps not less difficult and exten- 
sive. Neither is it remarkable that the entomological work of the stations has made 
a quiet beginning, and that the main effort has been expended thus far on the 
simpler and less difficult subjects. 

There are now forty-three States which have agricultural experiment stations estab- 
lished under the Hatch act, and entomological work is regularly provided for in 
thirty-one of these, leaving twelve with no such present provision. Only three of the 
former number, Arkansas, Iowa, and West Virginia, have assistants charged with no 
other duties than those of station entomologist, and in one of these, West Virginia, 
the entomologist is described as a ‘‘special agent.” Two of the station workers serve 
also as assistants to the Division of Entomology in the U. 8. Department of Agriculture, 


one is styled the zoélogist of his station, eight are entomologists and botanists, two - 


are called biologists (their departments being essentially those of entomology and 
botany combined), and five add horticulture to their entomology. In two stations 
where no entomologist is employed, entomological questions are referred to the horti- 
culturist or the agriculturist ; in two the botanist is responsible for the indispensable 
entomology; and in one the horticulturist. Nineteen of the station entomologists 
also teach in their land grant colleges, thirteen of them entomology only, one ento- 
mology and agricultural chemistry, one entomology and zodlogy, one entomology 
and invertebrate zodlogy, two entomology, zodlogy, and physiology, four entomology 
and horticulture, one entomology and botany, one botany only, and one general 
natural history. 

There have been published in the station bulletins and reports since our last meet- 
ing 813 pages of entomological matter, if we include under this head reports of field 
experiments with insecticides. During this period 8 new native enemies to agricul- 
ture have been reported by station workers. Two of them are wheat insects (a 
leather jacket or tipulid larva from Indianaand a frit fly from Kentucky), 2 infest 
beans in Kansas, 1 is a cranberry scale insect detected in New Jersey, 1 anew peach 
plant-louse from Virginia, 1a box-elder gall-fly (a new species from Iowa), and a 
rhubarb borer (a snout beetle) in Ohio. 

Besides these contributions from experiment station workers, I may mention a new 
homopterous insect, De]phax, found injurious to corn in Florida; two burrowins web 
worms infesting corn and grass in Illinois; a snout beetle (Sphenophorus) destroying 
corn planted on swamp sod in Illinois and Indiana; a new plum borer ( Zuzophera), a 
very injurious species—from Illinois, and a new cut-worm (Agrotis morrisoniana)—also 
extremely destructive—from the same State; a tulip-tree gall-fly in Massachusetts and 
the District of Columbia; a new enemy of the strawberry—a flea beetle—reported by 
Dr. Riley; acranberry caterpillar from Wisconsin; and a caterpillar seriously injuring 
the rye by feeding on the heads, in Maryland, the last two also being first mentioned 
in the last Report of the U. S. Department of Agriculture. 
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In addition to these native species, new and old, which have been first reported 
during the year as enemies to agriculture, three injurious European insects have been 
published by station entomologists as new or recent arrivals upon our territory, 
whose presence has been made manifest here by damage to plants of economic value. 
Perhaps the most important of these is a wheat saw-fly, described in November, 1829, 
by Professor Comstock, in New York, and the same observer has discovered a 
hitherto unnoticed European hot-house scale insect. The gypsy moth, first reported 
in destructive numbers by Professor Fernald, of the Massachusetts Hatch Station, is 
another very injurious species from Europe, affecting a large variety of fruit and 
forest trees and flowering and garden plants. This, however, was first noticed in 
July of last year in a New England agricultural journal. 

Here may also be mentioned three other newly imported insects not detected by sta- 
tion workers: arose saw-fly, discovered in the Arnold Arboretum at Cambridge; the 
Mediterranean flour moth, a mill and granary insect of the first class, now approach- 
ing our territory by way of Canada; and a new spinach beetle, observed by Miss 
Murtfeldt, in Missouri. 

At least equally important with these new or newly observed insect species are 
new contributions to the life histories of the better-known enemies of agriculture. 
A very elaborate and important study of this sort has been made by Harvey, of 
Maine, on the apple maggot. Others deserving of special mention are that by Com- 
stock, on the wire-worms; by Smith, of the New Jersey College Station, on the horn 
fly ; by Gillette, of Iowa, on the time of oviposition of the cut-worms; by Weed, of Ohio, 
on the life histories of many species of plant-lice and on the borers of herbaceous plants. 
Webster, of Indiana, has also done some important new work on the so-called bill 
bugs, species of the genus Sphenophorus; and Comstock is engaged in an elaborate 
investigation of the hop louse in New York. Investigations of the insect enemies of 
the yellow locust and of the spruce in West Virginia have been made by Mr. On 
kins, the special agent there. 

Outside the stations, valuable observations have been made by Osborn, of Iowa, 
on the life history of the grass-root louse, and here in illinois on the life histories 
and early stages of white grubs, wire-worms, corn bill bugs, corn plant-louse, Hessian 
fly, several cut-worms, and a considerable variety of gall gnats. How much this 
kind of work is needed for even the oldest and best-known insects of the farm is 
shown by the fact that our Illinois investigations of the past year have amended in 
very important particulars the current account of the life history of the white grubs 
and have added a new generation to the biography of the Hessian fly. 

An account of the progress of experiment station work in entomology would he 
very incomplete without special mention of a class of papers which contain, it is 
true, little or no new matter, but which, nevertheless, present the results of consider- 
able expert work in a form which makes them very useful to the practical farmer 
and horticulturist, and to economic entomologists as well. These are general syste- 
matic summaries—monographs, we might almost call them—of existing knowledge 
of the insect enemies of certain crops or of previously published literature on specific 
econonic subjects. <A special bulletin on ‘‘ Cranberry insects,” published by the New 
Jersey Stations; one on ‘‘ Insects affecting forest plantations in the West,” from the 
Nebraska Station ; articleson ‘‘ Insects attacking willows and poplars” and on ‘‘ The 
caterpillars of the oak,” by Lugger, of Minnesota; and one on ‘‘ Insects injurious to the 
American elm,” by Perkins, of Vermont, are important examples of this class of con- 
tributions. Bruner, of Nebraska, reports that he is now engaged on a similar 
monographic treatise on the insects of the sugar-beet, and Riley has in hand some 
exhaustive reports on the insect enemies of ie stock and on those of grain and 
Srasses. A summary of observations, new and old, on the corn bill bugs, published 
in the last report of the Illinois office; an elaborate bibliography of the literature of 
the chinch-bug (in the same); and the bibliographical volume issued from the office 
of the United States Entomologist, on his own writings and those of Mr, Walsh, are 
the principal contributions of this class made outside the field of station work, 
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To this record of strictly entomological investigation we have to add a greater 
volume of new results of economic experiments. These are all, so far as I have seen, 
to be included under the head of experiments with insecticide measures and materials, 
either chemical or biological. I shall have something to say presently concerning 
the narrow range of this experimental work, but confine myself at present to a 
report of the facts. 

A good deal of attention has been given this year, as last, to field experiments 
with arsenical poisons for the codling moth and thecureculio. Additional codling- 
moth work with these poisons has been done at the stations in Iowa, Delaware, and 
Oregon, the most important contribution of the year on this subject being Gillette’s 


Bulletin 10, of August, 1890. Insecticide experiments on the plum cureculio are ~ 
reported from Iowa, Ohio, Indiana, and Minnesota, Gillette of Iowa having included — 


the plum gouger also in his work. While the efficacy of the arsenical poisons for the 
codling moth is now sufficiently established and the best methods and conditions of 
their application are fairly well made out, the case of the curculio is less clear and 
will require additional investigation, especially on the peach. 

A very important study of the effects of the arsenical poisons on the foliage of 
plants, greatly helped forward last year by the careful experiments of Gillette and 
Popenoe, has been further advanced this season by Gillette, Weed, Woodworth of 
Arkansas, and Professor Bailey, horticulturist of Cornell University Agricultural 
Experiment Station of New York. Gillette’s discovery, that the caustic effect of 
the arsenites on foliage is considerably diminished if these are mixed with lime, is 
especially worthy of mention. [In this connection a new spraying apparatus, proposed 
by Thaxter, of Connecticut, may be mentioned. It is intended for the distribution 
of a poison spray from a small tank carried upon the back.] Atkinson, of Alabama, 
has collected and collated a considerable amount of evidence highly favorable to 
the application of London purple or Paris green in the dry instead of the wet state, 
tor the cotton worm. 

Other experimental insecticide work has been done in Ohio and New York for the 
striped cucumber beetle ; on granary insects in Oregon; on the asparagus beetle and 
the imported elm-leaf beetle in New Jersey ; on the cabbage-worm in Delaware; and 
on the woolly aphis of the apple in Oregon, where kerosene emulsion and lye were 
successfully applied to the root form, and a combination of whale-oil soap, resin 
wash, and carbolic acid to that on the branches. Underground insecticides have 
been treated by Smith in New Jersey and Webster in Indiana; Alwood, of Virginia, 
has used whale-oil soap with success on plant-lice of the egg-plant, and kerosene 
emulsion on his new peach aphis; and kerosene emulsion, tobacco water, and carbolic 
soap have been used to kill apple lice in Nevada. The station entomologist in the 
latter State has also found a tobacco decoction effective for the pear slug, but has 
failed with the arsenical poisons and hellebore for a rose caterpillar. Gillette has 
used a spray of the kerosene emulsion to free hogs from lice. Smith’s experiments 
with the rose-bug in New Jersey only served to show that that hardy veteran is 
proof against pyrethrum, tobacco, London purple, naphthaline, carbolated and 
hydrated lime, digitaline, quassia, copper compounds, iron solutions, and kerosene 
emulsion. Corrosive sublimate killed the beetles and also the plants, and only 
sludge-oil soap promised usefuiness. 

A very notable advance in the use of insecticides for scale insects has bac reported 
during the year by Mr. Coquillett, of California, an assistant of the Division of Ento- 
mology of the U. S. Department of Agriculture. It consists in a direct method 
for the evolution of bydrocyanic acid gas from cyanide of potassium by the addition 
of sulphuric acid and a little water. By this improvement the cost of materials has 
been reduced to about 26 cents per tree, and that of application has likewise been 
greatly diminished. Coquillett has also advanced materially our knowledge of the 
value of resin washes for the scale insects, his experiments giving the preference to a 
solution of 18 pounds of resin, 5 of caustic soda, and 2} pints of fish oil to 100 gal- 
lons of water. 
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Experiments with insecticides and fungicides combined, first undertaken here by 
Weed and Garman, have been continued by the former gentleman the present year ; 
Maynard, of Massachusetts, has also tried Paris green and sulphate of copper 
together for the potato beetle and the potato rot; and Washburn, of Oregon, has 
combined sulphide of soda, whale-oil soap, and Paris green for the codling moth and 
the apple scab. 

What I have called experimentation with biological insecticides has been limited 
to work with the vegetable and animal parasites of insects. Under the former head 
Webster has reported to the, Division of Entomology of the U. S. Department of 
Agriculture some partially successful attempts at the transfer of the Hntomophthora 
of the chinch bug to previously uninfected fields in Indiana; under the latter prog- 
ress has been limited, so far as I am aware, to a continuation of the already famous 
and epoch-making work of the Division of Entomology in the importation and multi- 
plication of the parasites of imported scale insects. Work has been begun likewise 
by this Division upon the multiplication of the insect parasites of the codling moth, 
and upon the transfer of the bacterial diseases of the cabbage-worm to the boll-worm 
of cotton. 

After presenting as much of this entomological work as may be thus roughly classi- 
fied, I have left upon my hands a miscellaneous débris of minor observations and 
experiments upon a variety of injurious species. Comstock, forexample, has success- 
fully poisoned the imago of the wire-worm in New York; Webster has discovered a 
fungous parasite (Hntomophthora) of an injurious tipulid larva; Gillette has studied 
the parasites and diseases of the cut-worms and of the cabbage-worm, and has given 
particular attention to the potato-stalk weevil in Iowa; Wickson has continued his * 
experiments in California on the effect of Phylloxera upon various kinds of vine roots; 
Smith has made special studies of injurious plant-lice in New Jersey, has continued 
his experimental work upon the root chafer, and has made some observations on the 
grain aphis. The last insect has also been closely studied by Webster in Indiana, 
and the screw worm has received special attention in Texas and Louisiana. 

Among the contributions of the assistants of the Entomological Division of the 
J. 8S. Department of Agriculture the work of Osborn on grass leaf hoppers is partic- 
ularly notable and valuable. He reaches the conclusion that the loss due to the grass 
insects generally is equal to the amount consumed by stock in ordinary pasturage. 

Ishall do no real violence to my subject by making mention also of the most 
admirable work of Atkinson in Alabama, upon the eel worms affecting the roots of 
various cultivated plants, a work he is still continuing; and of the observations of 
Halsted on the occurrence of these highly destructive pests in the oat field. The 
same observer kas reported injury to violets by these worms, and they have been 
found affecting heliotrope and other plants in hot-houses in Champaign, as wellas 
radishes and other garden vegetables. Comstock, who has been engaged on one of 
these eel worms for the last two years, reports his work substantially finished. 

To this too rapid summary of progress during the year I will add only two or 
three comments of a general nature. 

Although the work of the station entomologists has been thus far carried forward 
without any scheme of codperation or any subdivision of the field among the 
different workers, I do not see that either undertakings or results show any waste of 
labor or disadvantageous duplication of effort. Even all the numerous insecticide 
experiments seem worth while, and the work of each has at least served to verify, 
correct, or complete that of the others. The time will doubtless come when a better 
organization will be profitable, but at present I am of the opinion that the advan- 
fage is clearly on the side of individual, initiative, and untrammeled adaptation to the 
conditions of one’s own work. Great benefit would result, however, both to the 
work and to the workers themselves from the early selection by each station ento- 
fnologist of a special field of technical entomology, in which he might hope soon 
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to become an authority, whose determinations should be accepted by his fellow- 
workers, they, in turn, to reciprocate by passing upon his own special problems. 

In scanning the experimental work of the past year I have been impressed by 
what I will venture to call its one-sided character. It will be noticed that this 
insecticide work is practically all experiments with poisons and with parasites, and that 
it is very nearly all horticultural. Nothing has been done even looking towards the 
use of apparatus for the mechanical destruction of insects. Very little has been 
attempted in an experimental way for the benefit of the farm as distinguished from the 
orchard and the garden. And, most serious omission of all, little or nothing has been 
done to improve what seems to me the great opportunity of the station entowol- 
ogist—the opportunity to experiment with methods of farm management; with 
variations in the selection, distribution, and cultivation of crops; in the times of 
their planting; in the preparation and management of the soil; and, generally, iu the 
resources of a skilled and intelligent agricultural method. Almost anyone so 
disposed may experiment with an insecticide, little being required by way of special 
preparation or facilities, but scarcely anyone not having land at bis disposal from 
which no financially profitable crop is expected can experiment with variations in 
farm management as affecting insects injurious tothe great farm crops; and eyen 
with this advantage, no one can work successfully who can not at least draw upon 
some store of agricultural skill, knowledge, and experieuce. In short, I would 
advise that from this time forward the entomologist and the agriculturist ally 
themselves for a joint attack on the great farm pests by a carefully studied adjustment 
of agricultural methods to the habits and life histories of the most destructive insects, 
I believe that the agricultural assistant or the skilled farm manager is quite as likely 
to be a useful ally of the economic entomologist as is the druggist’s clerk. 


Mr. Green, of Ohio, chairman of the committee on horticulture, next 
reported for that committee as follows: 


The committee ou horticulture organized by appointing three subcommittees, viz, 
on the revision of names of vegetables, on publication, and on revision of list of 
originators. The work undertaken in all these lines is still incomplete, hence 
nothing more than rate of progress can be reported. 

The committee on revision of names of vegetables has formulated certain rules 
to be used in the naming of vegetables, which rules will be read and explained by 
Professor Goff. 

About two thousand names of varieties of vegetables have been revised in con- 
formity with these rules, but much remains to be done before the work is completed. 
The object of the work is to aid in bringing about a reform in vegetable nomen- 
clature; also, to prevent the improper naming of new varieties. If the various 
stations codperate in this, considerable influence can be brought to bear in both 
directions, particularly in preventing use of improper names in the future. 

The committee on publication had in charge the work of collecting reports from 
different stations on new varieties of vegetables and fruits. Inasmuch as many 
- varieties are sent to different stations for trial before-dissemination, it has been 
thought best to collect and publish reports of the varieties in a special bulletin. 
The committee has not been successful in collecting a sufficient number of such 
reports to warrant the publication of a bulletin, but it is still too early in the history 
of many of the stations to expect much completed work of this kind. | 

When the horticultural committee was first organized the work of compiling a list 
of originators of varieties of fruits and vegetables was commenced. This list was 
completed and published, but the need of revision was soon apparent. This revision 
is now in progress and will soon be completed. 

A résumé of the horticultural work in progress at the various stations need not be — 
here dwelt upon, since the ground has been fully covered in a publication prepared 
last year by the committee, 3 
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Mr. Atherton then presented the report of the standing committee on 
college work as follows: 


Mr. Chairman, your committee has no report to make, but the convention, of course, 
is entitled to a word of explanation. There are two lines that might have been fol- 
lowed in such a report: First, we might have made a statement of some quite 
important changes in the organization of the land grant colleges since our last 
meeting. In North Carolina, for instance, the land grant fund has been taken from 
the university, which had it for several years, and transferred to a new institution. 
In South Carolina the same thing has been done, the change taking effect on the first 
of the present month. In two or three other States similar changes have been made, 
but I supposed all our people understood them fully, and therefore did not think it 
worth while to take up time to make a full report on these matters. 

Second, we might have referred to a matter which has occupied the attention of 
the committee, one about which we would have made a very full report, but from the 
fact that the subject is the principal topic in the report of the executive committee. 
I refer to the passage of the new Morrill act. 


The President called for presentation of miscellaneous business. 

Mr. Jenkins brought before the Association correspondence with Mr. 
Warington and Sir John Bennet Lawes, of England, with reference to 
a visit to this country to be made by Mr. Warington, with the object of 
delivering lectures upon the experiments carried on at Rothamsted, 
England. He spoke in substance as follows: | 

SirJohn Bennet Lawes has made provision for the permanent establish- 
ment of a scientific experiment station at Rothamsted. By one condi- 
tion of his gift it is required that once in three years some one from the 
station shall deliver in this country a lecture or a course of lectures on 
the results of the work of the station. Mr. Warington has been selected 
to deliver in 1891 a course of lectures, not exceeding six in number, on 
the nitrates in the soil, presenting the results of his observations and 
experiments. Some time ago I received from him the following letter: 


You are doubtless aware that the Lawes Agricultural Trust has been constituted. 
One provision of the trust is that once in three years a lecturer shall be sent to the 
United States to lecture upon the Rothamsted experiments. The committee of man- 
agement have asked me to go next year as the first lecturer. ae 

The scheme being yet untried, it is important that we should be advised by the | 
people in America as to what is best tobe done. Inow write to ask your advice upon. 
the subject. 

If I come I should propose, after an introductory lecture describing the Rothamsted 
experiments generally, to give an account of my own work while at Rothamsted on 
nitrification, denitrification, the nitrates in soils, drainage waters, etc. I may alsoadd 
a lecture on the wheat crop. ‘The lectures would not be less than six nor more than 
nine. _ 

The first question that has to be answered I think is, What kind of audience is to 
be addressed ? The audience might be (a) a general one, (b) farmers, (c) students at 
agricultural colleges. The introductory lecture might be easily made a popular one. 
Possibly one or two of the other lectures might have sufficient general interest to be 
worth giving to an unscientific audience ; but I feel that I can not do justice to most 
of the subjects I wish to treat of unless I lecture to those who have some elementary 
acquaintance with science, and who have an interest in the questions which I 
discuss. As you are well acquainted with the topics I propose to bring forward, 
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you will be able to advise me on the subject. It seems to me at present that the 
agricultural colleges will be the most suitable places for these lectures. 

If the agricultural colleges are fixed upon the questions at once arise: Which col- 
leges? If you advise lectures to college students, please tell me which are your 
principal colleges. Where would we find most agricultural students? Which 
are the most important centers? During what months of the year could lectures be 
conveniently given in such colleges? Please do not confine yourself to a reply to the 
definite questions asked, but let me know your opinion as to the best way of carrying 
out the provisions of the trust. 

One point I may name. lam not authorized to go to any expense attending the 
delivery of these lectures; expense of room, lighting, attendance, and advertising, if 
any, must be borne by those who attend the lectures. 

HARPENDEN, HERTS, 9, 22, 1890. 


I wrote him, explaining that I did so entirely on my own responsi- 
bility, not having had time to confer with others, substantially to this 
effect : G 


The one audience, it seems to me, that can least afford to lose your lectures is the 
one that gathers at the annual meeting of the Association of Agricultural Colleges 
and Experiment Stations. Each college and experiment station in the country is 
expected to send one or more delegates to this meeting, usually the president or direc- 
tor, and where the distance is not too great, part of the working force also, 

The session continues through four days, and if it were announced that you were to 
be present and give this course of lectures I have no doubt that the delegates would 
arrange to remain and hear the course, if you are physically able to lecture on con- 
secutive days. In this way you would reach a center of education and investigation 
in almost every State in the Union, and would have an audience that would thor- 
oughly appreciate a technical and scientific treatment of the subjects you propose. 


The following is Dr. Warington’s reply: 


Your letter of the 6th instant has safely reached me. The information you give 
is very important. Isent your letter at once to Sir J. B. Lawes in Scotland, but he had 
returned to Rothamsted before the letter reached him; it will be a day or two before 
it comes back, and on receiving it Sir John will write to you himself. If the Associ- 
ation of Agricultural Colleges and Experiment Stations which you speak of, is will- 
ing that the lectures should be delivered during its meeting at Washington next year, 
no better course could, I think, be proposed. I should be ready to lecture every day 
for six days. After each lecture an opportunity might be given, if so desired, for 
remarks or @uestions. Will you kindly bring the matter before the Association when 
it meets at Champaign? 

I should also be willing to visit a few other centers such as you have named and to 
lecture there. ' 

Please tell me if illustrations by means of lantern slides would or would not be 
desirable. I might bring lantern slides showing Rothamsted House and laboratory, 
and portraits of Sir John Lawes and Dr. Gilbert. If I lecture on bacteria they might 
be shown in the same way. The use of a lantern of course necessitates a room that 
can be darkened. 


* * * *% * w * 


HARPENDEN, Herts, 10, 18, 1890. 
Sir John Bennet Lawes has since written the following : 


Mr. Warington has given me your letter to him of the 6th of October to answer, 
He informed me he has accepted the offer of the *‘ Lawes Trust”-to deliver the 
first lecture upon the Rothamsted experiments in the United States in the year 1891, 
and has requested me to arrange with you, and those whom you are about to meet, 
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both the time and the locality of the lectures. I understand from your letter that 
the meeting of the delegates will take place next year in the month of October at 
Washington, and further, that each college and station is expected to send one or 
more delegates to the meeting. It has always been our ambition, and, I may say, our 
aim and object to teach the teachers of agriculture rather than the agriculturists 
themselves, and I should consider it a great honor and also a great compliment if the 
invitation were sent to me from the delegates who will represent the stations and 
colleges of agriculture next year, requesting that the lectures upon the Rothamsted 
experiments should be delivered before them next year. Although the offer to be the 
first to deliver the lectures was made to Mr. Warington some time ago, his actual 
acceptance only took place the other day, and I have had no opportunity of discuss- 
ing with him the character or scope of his lectures. Should the proposal I have made 
be accepted, it would be desirable that some one should be appointed to correspond 
with me in regard to the delivery of the lectures. I have for the last year or two 
been endeavoring to collect and bind up our various papers which have been pub- 
lished since 1844. I have recently sent a copy to your Department of Agriculture 
at Washington, and I hope before the end of the year to send several copies to your 
leading agricultural institutions. 


On motion of Mr. Fairchild, of Kansas, this matter was referred to 
the executive committee of the Association, with instructions to provide 
for the course of lectures if possible. 

The Secretary read a letter asking the Association to appoint delegates 
to a congress to consider the desirability of a federation of agricultural 
organizations and to devise a scheme for one. On motion of Mr. 
Atherton the invitation was referred to a committee of five to be 
appointed by the president. The president appointed Messrs. Atherton 
Fairchild of Kansas, Alvord, Flagg, and Scovell. 


EVENING SESSION, TUESDAY, NOVEMBER 11, 1890. 


The meeting was called to order by the president at 8 p. m., in the 
chapel of the University of Illinois. 

Addresses of welcome were delivered by Regent Peabody on behalf of 
the University of Illinois, and by Hon. G. W. Gere, of Champaign, on 
behalf of the citizens of Champaign. 

Addresses in reply were made by Mr. Dabney, Mr. Brown, and Mr. 
Atherton, after which the annual address of the president of the Asso- 
ciation was in order. President James H. Smart spoke as follows: 


LADIES AND GENTLEMEN: In obedience to the constitution of this Association, I 
have prepareda brief paper of somewhat professional character. It is chiefly intended 
for the members of this Association, but I hope that it will not be wholly uninter- 
esting to our friends of this city who honor us with their presence to-night. JI am 
unable to read my paper, owing to defective eye-sight, and I have therefore ventured 
to ask Mrs. Smart to read it for me. 


Mrs. Smart then read the address of the President. 


GENTLEMEN OF THE CONVENTION: I congratulate you upon the favorable auspices 
under which we meet here to-day. The last academic year was full of promise at its 
beginning and it justified its promise at its close. The reports from the various insti- 
tutions recognized in this Association indicate for the most part increased prosperity. 
The attendance in most of the colleges has been larger than ever before; a higher 
standard of excellence has evidently been maintained; and in many instances endow- 
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ment funds have been largely increased either by legislative action or by private~ 


munificence. 

The experiment stations, called into existence scarcely three years ago, have become 
firmly established and are already commanding the confidence of the people, for whose 
benefit they were provided. Three years ago some of us were appalled at the magni- 
tude of the problems which were presented to us by the requirements of the Hatch bill. 
Forty or more stations were to be established. Forty or more directors of the highest 
scientific attainments, of the widest experience, of the largest business capacity, and 
of the most practical common sense were to be selected. Two or three hundred heads 
of departments, skilled in special lines of investigation, were to be found. Reference 
libraries of a special character were to be secured, and laboratories were to be fitted up 
for special lines of work. And this was to be done almost in a day, because our title 
to the money for the work was not made clear until near the close of the year in 
which it was to be spent. Some stations, indeed, had been already established and 
the foundations of others had been laid, but for the most part the work had to be 
done from the beginning. The fact that somany competent men were to be found 
to take the various places, affords, in my opinion, the highest proof that the work in 
some of our older agricultural colleges has been superbly done. It seems to me a matr- 
vel that the difficulties which confronted us have been so thoroughly overcome. 

I congratulate you especially upon the fact that the institutions represented in this 
Association have so commended themselves to the general public and to their repre- 
sentatives in Congress as to secure such splendid recognition as was accorded to 
them in the new Morrill bill, the benefits of which we are abont to receive; and I 
congratulate you also upon having as the chairman of your executive committee a 
man so thoroughly effective in legislative work, to whom, as I believe, more than to 
any other, is due the honor of securing the passage of that act. 

While no bill conld have been pushed through, under the circumstances, that was 
not thoroughly and cordially indorsed as one of great merit, no bill, whatever its 
merits, could have been pushed through without the leadership of a great general. 

In order to emphasize the importance which this meeting may assume, I venture 
to express the opinion that both station and college are entering upon a new era, and, 
as we may confidently hope, an era of great usefulness. 

There is need of great reform in the treatment of the soil, in the methods of tillage, 
in the gathering and curing of crops, in the selection, care, and management of stock, 
in the preservation of the forests, and in the general management of our agricultural 
business. Three millions of dollars’ worth of crops are destroyed annually by insect 
ravages, and as much more by plant diseases. The stations will show that much of 
this enormous waste can be prevented, and they will thus have an opportunity of 
leading in acampaign of industrial reform which will produce the most stupendous 
economic results. 

I do not doubt that within a few years it will be generally conceded that the 
stations are showing that they are worth ten times what they cost, and that no 
movement of the general Government made in recent years has been productive 
of so much good as the act which established them. 

Our collegiate departments, too, have before them a great future. They are leading 
and will still lead in the great educational reform that has already begun to sweep 
over this country both in the college and in the public school. I believe that some of 
the principles which underlie the methods adopted by the approved industrial col- 
lege of to-day will ultimately prevail in all colleges, whether classical or technical. 
One of the most important of these may be stated thus: The college curriculum 
should be so arranged and the methods should be such that the student may receive 
much of his professional training in the same institution, and at the same time in 
which he receives his academic training. Or, to state the principle more accurately, 
the methods of work may be such that a man may receive much of. his academic 
training through his professional training and thus effect a tremendous saving both 
in time and money. 
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It is generally conceded that the time now required by the preparatory school, the 
academic school, and the professional school is too long. 

A student at Exeter three years, at Harvard four years, and at his professional 
school three years will come out at 26 having spent $8,000 or $10,000, and will enter 
a profession in which be can hardly make for himself a position before he is 30. 

The average man does not now take this course, however desirable it may be. He 
ean not take it with safety. Itis taken by the few and probably not the best few. 
The average man, and possibly the best man, takes ashort cut. He sometimes omits 
the professional school, or more frequently the academic school, very often both, and 
sometimes, I am sorry to say, all three. He will continue to take a short cut; he is 
forced to do so orremain out of the professions altogether. He will not remain ont, 
and the result will be that the professions—and by the term professions I mean 
to include all work which may utilize the higher education—the professions will still 
remain filled with a large proportion of poorly equipped men. 

The demand upon the American colleges is for a wider, a better opportunity for 
the man of average means; an opportunity to become well educated, well disciplined, 
and to obtain a reasonable professional training, so that he may go ont and prove 
that he not only knows something, but that he is able to do something, and this must 
be given to him before he is 25. 

Can the time now generally required be shortened without impairing the efficiency 
of the results? A study of the methods and results of the best technical schools will 
answer the question affirmatively. Let us begin by an examination of such elemen- 
tary technical schools as are found in Chicago, St. Louis, and other large cities. 

The modern manual training school grew out of the necessity for better educated 
and more skillful mechanics. The old apprentice system, now largely in use in 
England and until within a few years as largely in use in this country, was found to be 
a failure, wasteful as to time and destructive as to morals, It is plain to see why it 
Was 80. 

Let us study the old method a moment. Suppose a boy enters a printing-office, for 
example, in which he expects and is expected to learn the trade in allits parts. How 
does he succeed? I once had occasion to frequent a printing-office in whieh were 
employed seven apprentices. The proprietor informed me that it would take them 
at least three years before they could become journeymen. They were to receive an 
average of 30 cents a day for three years. I found that the boys, although very busy, 
were spending their time in not learning the trade, and, so far as I could learn from 
inquiry and observation, no attempt was made to give them any systematic instruc- 
tion. They were engaged for the most part in rude labor, but were permitted to 
“nick up” the trade, as the proprietor expressed it, as they had opportunity. Now, 
this ‘“‘ picking-up” process while it is possibly profitable for the employer, is not the 
most profitable method for the boys. 

It results, in the first place, in waste of time. This is bad enough, but it results 
also in making poor workmen. Need I call your attention to the fact that the coun- 
try is fall of men who pretend to be carpenters and who are not; men who pretend 
to be machinists and who are not; men who pretend to be pattern-makers, molders, 
blacksmiths, shoemakers, tailors, and printers, who are shabby, incapable workmen 
at best? Who that has built a house does not know this? There is not a manufac- 
turer in this country who does not know it, and to his cost, and one of the most diffi- 
culf things that a manufacturer has to do is to sift ont the few really good workmen 
from those who pretend to know how and do not. The engines that will not work, 
the machines that wear out, the houses that are shabbily constructed, and the fabries 
that fall to pieces will attest the truth of what I say. How many workmen are there 
who take God’s bounty and by careful, skillful, intelligent processes make the most 
of it? Here isa waste surely. But who could expect better results from a process 
so full of mischief? 

A third result of the ‘‘ picking-up” process comes from the fact that it fails to 
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awaken in the boy a keen ambition, without which success in any employment is 
seldom secured, hence it is that many who enter factories and shops for the purpose 
of learning a trade, become restless, tired, and discouraged, and leave the business to 
try another, and thus to become a good-for-nothing jacks-of-all-trades or to join the 
ranks of the non-productives, and possibly the ranks of the destructives. 

In the fourth place the ‘‘ picking-up” process has a moral aspect. Every handi- 
craft carried to a high degree of excellence may becomea fine art. There is no dig- 
nity in labor, but dignity may be put into labor. Whenaman does something that 


is fine-of its kind, whatever the kind may be, it awakens sentiment in respect to the - 


products of even the commonest handicraft. The most valuable man is he who takes 
rude material and pro duces something of high value out of it, and who takes pride 
in what he has wrought. 

Some years ago I sent out circulars to employers in some of the induebeies and in 
various parts of the country, asking the following questions: 

(1) What is the average number of your employés who come to you for the purpose 
of learning the trade? 

(2) How many of these remain with you long enough to become journeymen ? 

(3) Of those who become journeymen, how many succeed in becoming first-class 
workmen? 

These were sent to (1) carpenters and joiners, (2) pattern makers, (3) molders, (4) 
blacksmiths, and (5) machinists. From the replies received, and they were numer- 
ous, I formulated the following conclusions: 

(1) That out of every 10 who enter a carpenter shop with the intention of learning 
the trade, 4 abandon the business; of 10 pattern makers, 2; of 10 blacksmiths, 6; of 
10 molders, 5; of 10 machinists, 6 

(2) Of those who pursue the business and become professed journeymen carpenters, 
but 3 become first-class workmen ; of 10 pattern makers, 2; of 10 blacksmiths, 25, of 
10 machinists, 34. 

We can now construct a table which shows the number of boys out of every hun- 
» dred entering each trade mentioned, who become first-class workmen, viz: 
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being an average of 15 to each 100. Thus it is that the very process we have taken 
to educate a boy into the various handicrafts is the process by which we have edu- 
cated him out of them. 

Now comesin the manual trainin g school. It offers the boy a good academic educa- 
tion for a period of say 3 years, which is quite equal to that given in other schools. 
It also offers him instruction in the underlying principles of the great constructive 
trades with such laboratory practice as will enable him to go from school and obtain 
work at comparatively high wages. It is shown that by spending 2 hours a day in 
one of these schools for a period of 3 years the average student may become a fair 
draftsman, may be instructed in the theory of pattern making, molding, and in 
machine construction. He may also be so instructed that he may be able to doa 
first-class job at the bench, in the pattern shop, in the foundry, in the blacksmith 
shop, and in the machine shop. He knows how to interpret working drawings and 
can practically make a machine. He has not what is known as speed, but aside 
from this he is far better off than the average journeyman. 

It has been shown quite conclusively that those who stand the highest in the work- 
ing laboratories stand highest in their academic studies. There is a reason for this. 
When a boy does a fine thing in one direction, he can be induced to do a fine thing 
in another direction. When he puts two solid hours into hard work in the shops, he 
is prepared to go to his room and study with a freshness that enables him to accom- 
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plish a great deal in a short time. It is fairly claimed that the average student who 
spends two hours in the shops can do more with a given number of academic studies 
than one who does not. 

But there is another reason, one to which I wish especially to call your attention, 
Suppose you ask a boy to plan and make the working drawings of a lathe or an 
engine, and then to make the patterns, then the castings, then to finish and set up 
the parts and run the machine, what faculties of the mind are not brought into play ? 
The complete machine must be seen from the beginning in the imagination. Its pur- 
poses must be perfectly understood. Part must be adapted to part, material to uses. 
Strength and economy of material must be considered ; the shrinkage and warping of 
wood and iron under various conditions must be considered; and the question of econ- 
omy must be carefully studied. The manipulation of every piece at every stage must 
be understood while the bov is making his drawings. Everything must be worked out 
with mathematical precision. Every step in the entire process has a very definite 
relation to every other step. Here is a fine field for the active exercise of the mental 
faculties. You may be sure that if the machine runs, the thinking has been clear, 
definite, accurate. The mental habits that are formed by this process should be of 
the highest value. Experience has shown that they are of the highest value. The 
student in the manual training school has thus become well educated to a degree, 
and has become a skillful worker in the great constructive vocations. 

Now if we turn to the advanced technical schools, such as are represented in this 
Association, we shall find that equally valuable experience and equally satisfactory 
results have also been obtained in the higher departments of technical instruction. 
It is found possible with the proper standard of admission, to give adequate instruc- 
tion in most of the usual academic subjects and by the usual academic methods, and 
in addition, to afford high professional training and practice in applied chemistry and 
biology, or in civil, mechanical, and electrical engineering, all within a period of 4 
years. 

It has also been found that the technical and professional work has a tendency to 
eplarge, discipline, and retine quite as much as the purely academic work. 

We may fairly claim, then, that the technical work of our industrial colleges 
presents something more than a merely commercial aspect. It has in it the highest 
educational value and provides a kind of discipline not possible through the ordinary 
academic methoas. 

Now the American school of liberal arts can not and ought not to become a school 
of industrial arts, but it can learn much from the experience of the schools of tech- 
nology. It can omit some of the lesser subjects in its academic curriculum, and 
include a part of the work that is now left to the professional school. It might thus 
be found possible to shorten the time 2 years and without serious loss. Indeed I am 
more than half persuaded that if the time which many of our students spend in col- 
lege society and politics, and in various other outside enterprises, some of which are 
wholly destructive, was spent in hard work, 4 years would be quite sufficient for all 
the academic work and for all the professional work now required by both schools. 

Through modern laboratory methods many of our more prominent colleges of lib- 
eral arts are working in this direction, but there is still great necessity for reform, 
especially in the lesser ones. In this connection permit me to refer you to a recent 
article by President Eliot, of Harvard, in which he advocates the reduction of the 
academic course to 3 years, and to another by Professor Shafer, also of Harvard, in 
which he argues, more wisely, I believe, for the introduction of more professional work 
into the academic course. 

There is room for all the better classical colleges we now have. They have done a 
grand work in the past—they will do a grander work in the future—but the modern 
technical school, brought into existence in obedience to a popular demand, has come 
to do a new work required by a new civilization. It comes to deal with a very dif- 
ferent man from the one who was born into the world 50 years ago. Since that day 
the railroad has come in; the dynamo and the motor have come in; the modern news- 
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paper and magazine have come in; in short, the new industrial age—the scientific 
industrial age—has come in, and the men who are born into it are new men and 
require new treatment. 

The modern industrial school has a special work of its own which will lead it into 
a broader and broader field of usefulness. 

What limit shall be placed upon the demand for men who can move things; who 
can design new appliances for utilizing the forces of nature; who can supply the 
material needs of mankind; who can prevent disease; and who can make things 
grow where they did not grow before? 

The graduates of our departments of mechanical, electrical, and civil engineering, 
and of our departments of applied biology and chemistry are already securing rec- 
ognition. The demand for them will be larger and larger, but I predict that our 
departments of agricultnure—the schools that do not, in the opinion of many, justify 
their existence—will send out graduates who will also find a wide field of usefulness. 

The question *‘ Who is to feed the coming millions?” is, after all, one of the great- 
est economic questions of the day. It will be a greater question in the future. The 
products of the earth are scarcely sufficient to keep us now—not sufficient to make 
us rich, and the demand of the future will be greater. Who shall show us how to 
take hold of and solve the tremendous problems connected with agriculture, the 
greatest American industry—the industry upon which our material prosperity largely 
depends? Such men are now stepping to the front, and the institutions which are 
represented here to-day are furnishing them. We may therefore thank God and take 
courage and go on. 5 


MORNING SESSION, WEDNESDAY, NOVEMBER 12, 1890. 


The Association was called to order at 9 a. m. by the President. 

Mr. Fairchild, of Kansas, asked whether one person might represent 
both a college and the station connected with it. After some discus- 
sion the Chair decided that no person could cast more than one vote in 
the general sessions of the Association and referred the question whether 
one person might represent a college in the section on college work and 
a Station in other sections, to the Association. 

The following resolution offered by Mr. Atherton was adopted: 


Resolved, That one person may have but one vote in the general sessions of the 
Association, though appointed to represent both a college anda station; but one 
person may represent a station in one section, having one vote, and a college in 
another section, having one vote. 


The Secretary read the following letter addressed to the President, 
by Merrill E. Gates, of Amherst College, formerly president of Rutgers 
College in New Jersey: 


Permit me to present throngh you to the Association my resignation as a vice- 
president of the Association. This would as a matter of course follow my resignation 
of the presidency of a State college; but I avail myself of the occasion to extend 
through you to my many friends in the Association assurances of the regret I feel in 
Jeaving the Association, and of my most hearty good wishes for the success and the 
growth of that noble piece of popular educational work, industrial, scientific, and 
liberal; which is intrusted to the State colleges. 

Through my brother Goodell, who is a neighbor of mine here, I hcpe to keep in 
touch with what is being done by these colleges. AndI extend to the members of th 
Association generally a cordial invitation to remember me when they come to see tha 
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Amherst Agricultural College, and to keep under kindly and scientific cultivation a 
friendship which to me has been most pleasant. 


AMHERST, Mass., October 28, 1890. 


The letter was referred to the Secretary with instructions to send a 
suitable reply. 

Mr. Alvord moved to amend the constitution by inserting in the sec- 
tion relating to permanent committees the words ‘on college work” 
after the words “on chemistry ” and before the words ‘“ on entomology.” 
The motion was carried by a two-thirds vote and therefore adopted. 

The committee to audit the accounts of the Treasurer reported as fol- 
lows through its chairman: 


Your committee appointed to take into consideration the report of the Secretary 
and Treasurer, would respectfully report that they have examined the report of this 
officer carefully and compared the receipts, bills, and other papers connected there- 
with, and find them to be correct. 

They would also commend the neatness and arrangement, by means of which the 
committee was able to transact its business in a very short space of time. 

In the line of our work we found that there were some stations and colleges that 
had not yet responded to the call made by the executive committee of the Associa- 
tion, probably from inadvertence, and we would recommend that the executive com- 
mittee give all such an opportunity to fall into line at this convention. 


Respectfully submitted. 
C. L. INGERSOLL, 


CHAS. O. FLAGG, 
R. J. REDDING, 
Committee. 
The report was adopted. 
Mr. Harris, assistant director of the Office of Experiment Stations in 
the U.S. Department of Agriculture, then presented the following paper 
as provided for in the program: 


THE AGRICULTURAL EXPERIMENT STATIONS AT THE WORLD’S COLUMBIAN EXPOSITION. 


Some time ago the Office of Experiment Stations was called upon by the Assistant 
Secretary of Agriculture to prepare plans and estimates for an exhibit to illustrate 
at the World’s Columbian Exposition the line of work in which the Office is engaged. 
After consultation with Dr. Goode, Assistant Secretary of the Smithsonian Institu- 
tion, in charge of the National Museum, who was at the time preparing a system of 
classification for the Exposition, the Office prepared and submitted to the Assistant 
Secretary a scheme which received his approval. This provisional scheme it is my 
purpose to describe to you to-day. 

The plan provides for a codperative experiment station and Office of Experiment 
Stations exhibit in connection with that of the Department of Agriculture. It is 
not necessary to enumerate all the reasons which led us to recommend a codperative 
exhibit, but some of them may be rapidly mentioned : 

(1) Such a plan will give a large number of the stations their only opportunity to 
exhibit. 

(2) Such an exhibit will be expected by many persons. 

(3) This plan, connecting the station exhibit with that of the Department of 
Agriculture, will call to the exhibit the attention of the farmers of the whole country. 

(4) This plan, exhibiting the work of the stations collectively, will insure an 
unusually large and impressive exhibit. 

(5) It will give a better and more nearly perfect demonstration of the enterprise. 
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It is not proposed that this codperative exhibit shall in any way interfere with 
exhibits of individual stations, if desired, in connection with those of their States 
or colleges. Moreover it is believed that our plan will not involve any great amount 
of duplication. 

General statement of plan.—The experiment station exhibit should be a unit of 
installation in connection with the exhibit of the Department of Agriculture and 
should be on a uniform plan contrived and carried out by the Department in coéper- 
ation with the stations. In order to distinguish the work of the stations from that 
of the Department the station exhibit should be in a room by itself. It should show 
that this enterprise has been recently organized, is national inits scope, and that 
while the different sta tions are carrying on their work separately in different States 
they have definite relation with the Department of Agriculture and with each other 
through the Office of Experiment Stations. The exhibit should be so arranged that the 
visitor to the Exposition wili carry away a distinet impression of the importance of 
this enterprise, of the causes which led to its inauguration, and of its possibilities 
in the future. 

Plan for experiment station exhibit.—The exhibit should occupy a separate room, of 
rectangular shape, &0 feet wide and 100 feet long. At one end there should be a room 
(80 by 20 feet) extending across the entire width of the allotted space. The remain- 
ing space should be divided into a broad central passage, and ten alcoves arranged 
along the sides, 

In the room at the end of the hall are to be laboratories, workrooms, a station 
library, office, etc., i. e. an experiment station in operation. In each of the ten alcoves 
is to be illustrated a special department of station work, e. g., soils, plant growth, 
dairying. Whatever any individual station contributes to these exhibits of special 
lines of work, should be labeled so as to give due credit to the station. In the 
central space is to be a general exhibit of the stations by States, including gen- 
eral facts, statistics, publications, models and pictures of buildings, and exhibits 
illustrating special lines of work. Here, also, will be the special exhibit of the Office 
of Experiment Stations. 


THE EXHIBIT IN OUTLINE. 


(1) The index.—As the visitor enters the hall he will see before him a large map 
(20 feet square) suspended near the opposite end of the central passage. On this map 
will be represented (a) different agricultural regions of the country by means of dif- 
ferent colors; (b) the locations of the stations and their relations to other institu- 
tions ; (c) references by figures or otherwise to things exhibited by the several 
stations. By this means the visitor will learn at once in what kind of region any 
particular station is located and where information regarding that station may be 
found in this exhibit. 

(2) Laboratories, workrooms, library, and office.— The experiment station in operation.— 
The purpose is to have here chemical, physiological, and mycological laboratories 
equipped with appropriate apparatus and in charge of experts who shall be engaged 
in actual experimenting. The operations of course will be comparatively simple 
ones, adapted to illustrative purposes. There should also be a small, carefully selected 
library of technical books on the science and practice of agriculture and allied sub- 
jects. Illustrations of the best methods of mailing publications, keeping office files, 
keeping mailing lists, etc. 

(3) The alcoves.—The plan of the exhibit in each of these would be, in general, as 
follows: At the entrance of the alcove an attractive showpiece illustrating some 
striking fact or process connected with the subject of the exhibit in the alcove. 
This would be used to draw attention to the subject and to excite the desire to study 
the exhibit of the subject more fully. Within the alcove would be cases containing 
apparatus, products, models illustrating processes, ete.; wall charts and diagrams 
setting forth in outline the history of investigations in a particular subject, the pres- 
ent state of knowledge on that subject, and the possibilities of discovery in that 
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line; photographs of buildings, apparatus, and prominent investigators arranged on 
wing frames. There should also be descriptive placards and leaflets of information 
for visitors. The general hand-books on the subject should be placed where they 
could be freely consulted by those who wish to spend some time in studying the sub- 
ject in connection with the exhibit. 

To illustrate what the exhibit in a single alcove may be, let the subject of plant 
erowth and nutrition be taken. Here, as the showpiece near the entrance of the 
alcove. might be displayed a number of large glass jars containing live plants growing 
in water under different conditions as to periods of growth, kinds of plant food used, 
ete. In this way the entire plant, roots, stem and all, might be shown in avery attract- 
ive manner. Inside the alcove might be shown by means of colored diagrams, the 
different processes of plant growth as affected by peculiarities of soil, climate, and 
treatment. In cases would be specimens showing different stages of growth, chemical 
composition of plants at different periods of growth, or apparatus used in experiments 
on plant growth. Pictures of distinguished investigators in this line, and of appa- 
ratus which could not be conveniently shown otherwise might be arranged on wing 
frames as described above. Charts would give in a brief and striking manner much 
information regarding the progress of investigation in thisline. There should also ba 
a ‘‘ primer” on plant growth and nutrition, with practical suggestions, to be distrib- 
uted to visitors. Ona table conveniently arranged for reference should be a small 
collection ef the best general and special treatises on this subject. Any good work 
which Americans have done in this line should be clearly brought out, and the 
possibilities of making this auseful line of investigation by our stations should be 
enforced. Of course a thorough system of interesting and instructive labels would 
be indispensable. 

Again, take the alcove devoted to soils. Here may be illustrated the classification 
of soils, their chemical composition, the methods of chemical and physical analysis, 
apparatus used in studying soils, e.g., soil thermometers, lysimeters, models illus- 
trating systems of drainage, irrigation, and tillage, etc.; the results obtained, some 
of the difficulties of forecasting crops by soil analysis, and the scope and importance 
of the work to be done in soil investigation. The possibilities of an exhibit in this 
line will be seen when we remember this alcove wouid include such subjects as the 
chemistry, geology, and physics of soils, drainage, irrigation, tillage, etc. 

There will be no lack of interesting subjects to illustrate in the various alcoves. 
The great difficulty will be to make the best selection from so great a variety of good 
things. The number of different alcoves should not be so large as to make the 
exhibit monotonous and wearisome. It is thought that ten subjects will be as many 
as it is desirable to include in this exhibit. Among the subjects thought of as appro- 
priate and interesting may be mentioned soils, fertilizers, seeds, plant growth and 
nutrition, feeding stuffs and feeding, dairying, silos, etc. 

The exhibit of individual stations in the central passage should be arranged by States 
and include (1) the publications of the stations in the different States; (2) views of 
their buildings, charts describing their history, lines of work, and important results 
of their investigations; and (3) such collections, illustrating improved products and 
processes, apparatus, etc., as when taken together will show the wide range of sta- 
tion work in its extension throughout the entire country. This exhibit should be 
arranged along this central passage so that the visitor as he passed from one end of 
the room to the other would take in at a glance the distinctive features of the several 
stations and thus get a general idea of the scope of experiment station work, its 
variety, and what each station is contributing to the enterprise. 

Opportunity should be afforded (by means of tables or desks and chairs) for the 
thorough study of a station’s work. 

It is hoped that it may be found practicable to have at the Exposition at all times 
4 certain number of experts, selected in tury from all the various stations, who may 
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be in attendance in the Exposition hall and increase the educational value of the 
exhibit by explanations, demonstrations, and lectures. 

To recapitulate, the exhibit should be a unit by itself. It should consist of (1) 
a central exhibit of the work of each station arranged by States; (2) alcove 
exhibits by topics; (3) an experiment station in operation; (4) lectures, explana- 
tions, pamphlets, and labels. ~ 

Of course such an exhibit is impossible without the codperation of the stations. 
About two years remain for preparation. Of these, fully one will be needed for the 
development of detailed plans. It must first be decided whether the stations care to 
enter into any plan for a codperative exhibit. It is hoped that this Association may 
feel itself competent to take such action as will justify the Office of Experiment Sta- 
tions in energetically entering upon its work, and that the Association will appoint 
the necessary committees to act with the Office. 

At the conclusion of this paper, Mr. Peabody, Regent of the Univer- 
sity of Illinois, invited the Association to take a recess for a few 
moments to attend the chapel service. 

On motion of Mr. Atherton, the consideration of the paper presented 
by Mr. Harris was made the special order for 4 o’clock of the same day, 
and on motion of Mr. Hadley the Association took a recess of 20 minutes. 

At 10:30 the Association reassembled. 

Mr. PEABODY. I would like to announce that arrangements have 
been made to provide accommodations for those who desire to go from 
here to Chicago to visit the Fat Stock Show. The State board of 
agriculture will very highly esteem a visit from this body. 

On recommendation of the executive committee as a committee on 
order of business, the Association adjourned to allow opportunity for 
meetings of the permanent committees. 


AFTERNOON SESSION, WEDNESDAY, NOVEMBER, 1890. 


The Association was called te order at 2:15 p. m. by the President. 

Mr. ALVORD. According to the program, this afternoon from 2 until 
5:30 is to be devoted to the general session of the Association. It is 
true that according to the requirements of the constitution we are to 
consider topics of a somewhat special character to be presented by the 


permanent committee on horticulture, but it is the evident intent of the 


constitution that these meetings should be attended by all the delegates 
of the convention. But notwithstanding this, and the tact that the 
program provides what is deemed sufficient time for meetings of the per- 
manent committees, some of these committees are, as I am informed, 
in session at this moment. I suggest that a messenger be sent by the 
President to inform these committees that they are sitting unconstitu- 
tionally, and to request all delegates to come to the general session; and 
I further suggest that the President read to such delegates a constitu- 
tional lesson if that seem necessary. It certainly was intended when 
the constitution directed that at least two of the permanent committees 
should each year present topics before the Association in general ses- 
sion, that all persons attending the convention should be present to 
listen. The agriculturists, chemists, and entomologists have a right 
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to be heard in their turn, and it is only proper that they should listen 
when other committees present matters of interest and importance. 

Mr. Alvord for himself, but disclaiming to act for the executive com- 
mittee, moved that a messenger be appointed to request the attendance 
of persons attending sessions of permanent committees. The motion 
was carried and the President requested the Secretary to courteously 
notify the chairmen of the various committees in session that the con- 
vention was ready for business and awaiting their attendance. 

Mr. Atherton, chairman of the committee appointed to consider the 
question of a representation of the Association in the proposed pan- 
agricultural association or convention, asked leave for his committee to 
meet at 3 o’clock, during the general session of the Association, stating 
that this would be a convenience, but that he hoped the request would 
be denied if thought likely to be a bad precedent. On motion of a dele- 
gate, the request of Mr. Atherton was granted. 

Mr. Alvord reported from the committee on credentials that 30 States 
were represented by 105 delegates and other persons in attendance, and 
that these persons represented 72 colleges and experiment stations and 
the U. 8S. Department of Agriculture (see p. 15). 

Mr. Goff spoke as follows on **The work of the experiment stations 
in the reform of vegetable nomenclature:” 


I had supposed that Professor Bailey would treat this subject, and I was not informed 
otherwise until after I had arrived here. I will give a brief report of the work of 
the committee on this reform, appointed at the Columbus meeting of horticulturists 
more than a year ago. 

One of the things which it seemed desirable for the committee to undertake was 
the simplifying of the names of vegetables. All of you who have given any atten- 
tion to the subject know that the nomenclature of the vegetables is in bad condi- 
tion. The American Agricultural Society has undertaken a revision of the names 
of fruits, and the committee has undertaken a similar revision of the names of vege- 
tables. The committee, in its work, has acted upon the principle that ‘‘a name is 
bestowed upon any plant solely for the purpose of designating it.” In other words 
it has endeavored to make every name as short and simple as possible, and yet avoid 
confusion. It has been thought best in this list to keep separate all names which 
have been independently applied to varieties, and therefore no attempt has been 
made to determine synonyms. ‘The five rules adopted by this committee, governing 
the form of the names and forming the basis of all changes, are: 

(1) The name of the variety should consist of a single word or at most of two 
words. A phrase, descriptive or otherwise, is never allowable. (2) The rame should 
not be superlative nor bombastic. (3) If a grower or dealer has procured a new 
select strain of a well-known variety, it shall be legitimate for him to use his own 
name in connection with the establishment of the variety. (4) When personal names 
are given to varieties, titles should be omitted. (5) The term hybrid should not be 
used, except in those rare instances in which the variety is known to be of hybrid 
origin. 

It is impossible to make all published names of vegetables conform to the above 
rules, which are of necessity ideal, designed to control the making of néw names 
rather than for the reformation of old ones. The committee has made all changes 
thoughtfully, and yet it is aware that its work may be often open to objection. In 
such cases it desires the advantage of any honest criticism. In the application of the 
code, many minor rules have been drawn, but there are many instances in which no 
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rule or precedent could apply and purely arbitrary decisions were necessary. The 
following minor rules will explain the attitude of the committee: 

(1) In all the revision the committee has simply modified the existing names; no 
new words have been introduced. (2) So far as practicable, it has selected for the 
proper name the one most important word in each customary appellation. (3) There 
has been no attempt in the name to give credit or honor to any person; the purpose 
of the name is to designate the plant and all other considerations are extraneous. If 
the originator or introducer desires to associate his name with his product, the proper 
way is to give the plant simply his name, omitting the burden of adjectives. (4) In 
proper names the possessive case has been omitted, and the name, if allowed to 
remain, stands in apposition or as an adjective. The only departure from this rule is 
in the case of new strains of old varieties (see rule 3 in code). Thus in peas, Lazton’s 
Prolific becomes Laxton Prolific. Here the personal name would have been dropped 
altogether, only that the term proiific is so much used and abused that it means 
nothing by itself; and to have used the personal name alone would have added con- 
fusion because there are several other Laxton peas. (5) The word seedling, which 
is meaningless in this connection, is always dropped and the personal name attached 
to it becomes the name of the variety. (6) In the case of a few old varieties which 
are now little grown, it has not seemed worth while to attempt to revise the name. 
An example has been found in President Garfield’s Tomato, which, it is to be hoped, 
will be forgotten before any new name could be learned. (7) All descriptive adjec- 
tives have been omitted whenever the change would not be likely to lead to confusion. 
In some cases, however, three of these adjectives must be retained in order to distin- 
guish the variety,as Dwarf Round Purple and Large Round Purple egg-plants. Dwarf 
and large are necessary to distinguish the varieties from each other, round is neces- 
sary to distinguish both from the Long Purple, and purple distinguishes them from 
the Long White. (8) In phrases which could not be shortened to a word, the connec- 
tion is usually dropped or, in rare cases, the phrase is transposed: Tirst in the Market 
has been made First Market and Champion of America becomes American Champion. 

The committee is aware that its labor is largely self-imposed and that it is in no 
manner dictatory ; but if if shall succeed in inspiring ‘‘ brevity, accuracy, and good 
taste in the naming of vegetables” in the future it will have done enough. 


Mr. ALVORD. I would like to inquire whether it is proposed to pub- 
lish this revised list. 

Mr. GoFF. It has been published, but I believe not officially. Mr. 
Green will know. 

Mr. GREEN. It has not been published officially because there is 
much more work that ought to be done on it, but we wish it so pub- 
lished when complete. This is simply a report of progress which we 
make in order to call the matter to general attention, as the list may be 
of use even now. It should be noticed that the committee has not 
attempted to carry its reform into the domain properly belonging to 
the agriculturist. Nothing has been done in regard to the names of 
varieties of corn and wheat. 

Mr. ALVORD. Has the committee included potatoes ? 

Mr. GREEN. It has. 

Mr. ALVORD. I suggest that this list when revised should be used 
by the stations and colleges generally, and that the list when com- 
pleted or advanced far enough to be useful for temporary purposes, 
should become the property of the Association to be incorporated in these 
proceedings or in some special publication, It will then be recognized 
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as having the authority of this body. If it appears simply in a period- 
jeal connected with our work it will not have the same effect, notwith- 
standing the fact that one of the leading workers in horticulture is the 
editor. 

Mr. ATWATER. Allow me to say that if the Office of Experiment 
Stations can be of use in the dissemination of a matter of this sort it 
will gladly offer its services. 

Mr. ALWooD. This committee has done its work most faithfully, and 
the result of its labors is of great importance not only to the station 
horticulturists, but to all workers in horticulture throughout the 
country. I wish to indorse the views of Major Alvord in regard to 
the desirability of having the report published. I therefore move that 
the report of this committee and the revised list be printed officially 
and distributed through the Office of Experiment Stations at the earliest 
possible date. 

The motion was adopted. 

Mr. MAsséyY. I would like to ask whether this committee proposes to 
deal with the question of synonyms. It seems to me very desirable that 
it do sd, as great confusion exists in regard to synonymous names for 
vegetables. 

Mr. GREEN. That work was not given to this committee. Its work, 
however, is preparatory to the subject of synonyms, as a revised list of 
the sort that the committee is preparing is necessary for intelligent 
work. This committee did not feel authorized to deal with this ques- 
tion nor capable of doing so. No three persons could do all the work 
required. It will be a long, tedious work, requiring cooperation. 

Mr. Lyon. The work of this committee is like that undertaken by the 
American Agricultural Society, which has had great trouble arising 
from the fact that its action has not been generally followed. Indeed, 
nurserymen universally use the old names and great confusion follows. 
I wish to inquire, therefore, whether this committee has any reason to 
hope for better results from this work. 

Mr. GREEN. We can not compel anyone to use our list, but itis a 
matter of convenience to the horticulturists of the stations to have such 
a list, and if they will use it we think that some progress will be made 
towards a reform. We do not expect that seedsmen will at once take 
it up, but by persevering we hope to bring them to adopt our views, 
and I feel confident that many will do so soon. The greatest trouble 
will arise in cases where a seedsman’s name and trade-mark has been 
cut out. / 

Mr. Green, of Ohio, being called upon, presented the following paper 
on “* Methods of work in variety testing :” 


Variety testing is by no means a difficult kind of experimental work, and yet but 
little has been done by the stations that shows a mastery of the subject. This arises 
largely from a misconception of the ends to be attained. Itis a mistake to suppose that 
a botanical study of varieties completes the task. It is well to study varieties from 
@ botanical standpoint, and to arrange them into groups or classes for convenience 
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in order to determine synonyms, but this is merely the beginning and not the end of the 
work. It is the road along which every one must travel who would make a variety 
test of any class of plants. Thisroad ends in the field or garden, where a conclu- 
sive demonstration must-be given before the task is completed. The probiem is not 
only to determine characteristics of varieties, but to demonstrate the existence of 
these characteristics as well. On the other hand, asatisfactory field test of varieties 
can not be made without a preliminary study of characteristics, mainly from a botani- 
calstandpoint. One can not read until he learns the alphabet. Vhe A B C in this 
case means a thorough knowledge of the varieties with which one is working. 
After this knowledge is gained, and not before, comes the comparative and decisive 
field test. In fact, one must become an expert in varieties before he can test them. 
He must know them as well or better than a botanist does species, or the gardener 
does his pets. He must study varieties not only to learn what they are, but what 
they are good for; in fact, must take the utilitarian standpoint of view with the 
farmer and gardener. 

A variety trial can not be made in a single season by any but an expert, because 
the ground can not be covered in that time. Even if one trial were conclusive it 
takes several seasons to work up to it. When this preliminary study is concluded 
and the work with any class of plants is to be commenced, the first thing to do is to 
reduce the list to the smallest possible dimensions. The mistake of the novice is to 
make the list of varieties as long as possible. This is proper and essential in pre- 
liminary work, but ina comparative test too many varieties overtax the observer, 
and in a report distract the attention and confuse the reader. Synonymous sorts 
must be rejected, also those that are similar, unless the design is to show their simi- 
larity. Old varieties that have been discarded and new ones not known to the 
public, unless of uncommon merit, must be thrown out. 

Varieties that are not well fixed and are known to be variable, have no place in a 
comparative test, as they are likely to obscure results and to bring discredit upon 
the whole work. The best or leading varieties of all classes of plants show but little 
variation. One or more of these should be selected as a standard for comparison in 
each trial of varieties. Further selection is to be governed by the end in view, but 
the fewer the number of varieties the better. Seldom will the list need to exceed 
ten for any one class of plants, and less than that number is better than more, even 
though a seeming sacrifice must be made. 

There is danger in attempting to cover too much ground in variety work, not alone 
by including too many species aud varieties, but in endeavoring to make too many 
comparisons at one time. In nearly all experimental work there is danger of being 
drawn aside from the line of investigation first proposed, and in variety testing the 
temptation is peculiarly strong because it seems so easy to cover just one point more, 
and we are apt to persuade ourselves that it ought to be done. 

If varieties are to be compared as to earliness, one and sometimes more are taken 
as standards, and such others are added to the list as may be required to carry out 
the object in view. In the same manner comparative productiveness or any other 
quality is determined. In each case different standards of comparison are used, and 
a new list of varieties taken. 

If oue character or quality in the various varieties is compared and studied at 
a time, the work is simple and easy, but it becomes complicated and difficult just — 
in proportion as the number of characters investigated is increased. If one under- 
takes to gather data from which to compile a table of varieties giving date of | 
ripening, size, weight, etc., he is apt to have his vision obscured by the multiplicity — 
of objects before him. He sees nothing clearly, and of course can not make a clear — 
presentation of the facts observed. There is force in concentration and weakness in 


diffusion. 
The particular point upon which to concentrate must be determined with care, for 


it is useless to expend energies upon the elucidation of something that is well known, 
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or that which no one cares to know. The investigator must be able to look at the 
matter from the same standpoint as the practical cultivator of the soil before he can 
see what is to be done. If he finds nothing of special importance that requires to be 
investigated, then there is nothing for him todo. He would as well do nothing as to 
‘compare and report upon varieties in a general way without bringing out and show- 
ing clearly specific points of difference and resemblance. When practical men are 
asking ‘‘ Which is the earliest variety of strawberry ? Which is the latest? Which is 
the best for forcing? Which is the best pollenizer? What varieties of the various 
fruits are best for evaporating, shipping or storing ? What varieties of corn are best 
suited for silage? What varieties of wheat have the stiffest straw?” and numerous 
other specific questions, it shows that there are some difficult problems in variety 
work, and what questions should be investigated. 

As has been indicated, the kind of information that is wanted is not general, but 
specific. This is the place where the practical man halts and wavers. It takes him 
but ashort time to work up to this point, but it often requires a long and costly 
effort to get beyond it. He realizes his needs, but is unable, as quickly as he would 
like, to gain the knowledge from experience. Not only this, but without the requi- 
site training there are few minds so constituted as to be able to sift and weigh 
evidence and to decide what constitutes proof. 

The experiment station worker may, from inexperience, fail to see what specific 
questions are to be answered concerning varieties. The practical man can state the 
problem, and it remains for the trained observer to give clear and conclusive demon- 
strations. The answering of these specific questions is what really constitutes 
variety testing. Do one thing at a time and that thoroughly, is the only successful 
method in variety work. ‘There is one class of experimental work that naturally 
falls in the line indicated. In cases where plants are subjected to different methods 
of treatment, as in work with fungicides, insecticides, and in varied methods of cul- 
tivation, there arises the question as to unlike effects upon varieties. The same is 
true of plant diseases. Unfortunately, the importance of this matter has in many 
cases been overlooked or ignored, but work of this nature can not be considered 
complete until the effect of varied treatment is noted for all of the most important 
varieties. The primary conception of such work is not a variety test, but that 
necessarily becomes a part of it. 

As an illustration, some experiments in transplanting onions and radishes have 
been conducted during the last two seasons. The crop was doubled by this method 
of treatment with some varieties of onions, while others showed but little gain; hence 
a variety test was necessary before the result could be announced. Experience with 
radishes, celery, strawberries, and other crops has been similar. In each case the 
experiments in special culture were incomplete without the accompanying variety test. 
It is well known that applications made to the leaves of plants do not act alike upon 
all varieties of the same species, nor are all affected alike by plant diseases. 

The variety specialist will readily determine how far it is necessary to extend 
observations in this direction, and where work involviny special treatment of plants 
does not come under his supervision his aid will not only save useless labor, but 
will enhance the value of that which is done by others. 

The determination and demonstration of variety characteristics must in most cases 
be made by actual field trials. ; 

This leads to the consideration of an important matter in variety testing, namely, 
the size of the plats. Fora preliminary study it makes but little difference what size 
of plat is used. When the number of varieties runs up into the hundreds, as is often 
the case, the plat must necessarily be small, often containing but a few plants of each 

‘variety. In field tests of varieties some new elements enter into the problem which 
render small plats inadmissible, Plants of some varieties show a marked individu- 
ality that vitiates results if small plats are used. It is not uncommon to find a 
hill of potatoes that yields twice as much as another hill in the same row, Some 
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strawberry plants show ripe berries several days before others of the same variety along 
side. These individual differences may produce marked variations in small plats, 
but have less and less effect as the number of plants is increased. Varieties are not 
all equally well fixed; some vary more than others ; hence a comparison where but 
few plants are used is far less trustworthy than where number is sufficient to dis- 
tribute the effect of variability. It has been argued that small plats are less liable 
to be affected by inequalities in fertility of the soil than iarge plats. This may be 
true and it may not. In most fields there are small areasof higher or lower fertility 
than the surrounding parts, caused by a stump rotting away, or a tree having been 
overturned, or other causes that are unknown. These inequalities of limited areas 
seriously affect small plats, often greatly increasing or diminishing the yield, as the 
case may be. These spot variations have but little effect upon large plats. 

The results obtainel in plat work must be stated in terms familiar to those for 
whom the work is intended. To tell a practical man how many pounds of potatoes 
were dug from ten hills does not convey to him the same meaning as to state the 
yield in bushels per acre. If he learns that the rate per acre was obtained by the 
use of a large multiplier his confidence in the work is shaken and he may ridicule 
that which he would admire and use if it were done in what he would call the 
common-sense way. The practice of estimating yields is a dangerous one, yet with 
small plats it must be done or the results can not be presented in a manner that is 
satisfactory to the ordinary farmer or gardener. The best plan is to reduce the num- 
ber of plats and increase the size, so that in making reports small multipliers can be 
used or none at all. The nearer that ordinary field practice can be followed the 
more satisfactory will be the results to both the experimenter and his constituents. 

Duplication of plat work is recognized by all as essential, but whether it is better 
to confine the duplicates to one locality or to carry on the work upon different soil is 
an open question. On the one hand it is argued that the work can be carried on much 
better if it is all under one management than if widely separated and intrusted to 
different parties. The experience in Ohio has been that it is hard to find men who 
can give sufficient time to such work and bring to bear the requisite ability. Many 
to whom seed or plants are sent do not report, and those that do overlook very many 
important details. We have had some very fair reports, but many others that could 
not be used for want of details or evident inaccuracies. With the very greatest of 
care in selecting men for such work, only a small per cent will give reports of suffi- 
cient value to warrant publication. Possibly with more careful supervision, such as 
coulda be given if frequent visits were made to those with whom the work was 
intrusted, satisfactury results could be obtained in this manner. The argument 
is used that varieties vary so much on different soils that they can not be tested 
satisfactorily in any other manner. There is just enough truth in this belief that 
varieties vary according to the soil to make it dangerously false. Fortunately this 
is not true of all varieties, particularly not of the best. A variety test conducted 
simultaneously in different localities has less added value on that account than it is 
commonly supposed to have. It may be more convincing to most people and for 
this reason is possibly worth the extra cost if properly conducted. 

It is best in all experimental work to conduct it in such a manner that it will have 
the confidence of the people and be convincing, but accuracy and thoroughness must 
not be sacrificed, for it is not worth while to try to convince the people of something 
that is not true. 

Variety testing can not be put into incompetent hands with any more safety than 
other work. It requires the skill, patience, judgment, in short all the trained faculties — 


of an-expert to carry it on properly. An intelligent farmer or gardener can meet the i 


requirements in part, but not wholly. The work must be laid out and fully explained 
to him, its progress watched, and the possible errors carefully guarded against. If 
it is necessary to concentrate upon a definite point in variety tests carried on at the 
station, it is still more essential when put into the hands of those who lack experience 
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in such work. The work of a practical man 1s more to be trusted than his conclu- 
sions, but he ought not to be left to himself in work that is to be used for publica- 
tion. The chemist, botanist, and entomologist may put certain work into the hands 
of the practical man for verification, but hardly more than that. Why the scientific 
worker can not intrust more than this to the practical man is evident from the fact 
that he has had no training in such work. So far as the execution is concerned the 
practical man would be better fitted to carry on variety tests than strictly scientific 
work, but his conclusions would be unsafe in both cases. If variety work is putinto 
other hands than those connected with the station, it should be for verification only. 
The plan of having a fewsubstations in different parts of each State, controlled by the 
central station arid in the hands of trained observers, has proven satisfactory in some 
cases. No doubt it will in all where properly managed. Atleast it is much superior 
to the plan of sending seeds and plants out indiscriminately. 

This paper isnot intended as a plea in defense of variety testing, but the opinion 
may be offered thatif such work deserves to be continued by the stations, methods 
must be carefully studied. Like all other work it must stand on its merits. It is 
too soon yet to say how much merit may be put into such work, but those who have 
given the matter the most attention say that the case is not hopeless. 


A DELEGATE. The reader referred with great terseness to the 
importance of obtaining conditions as nearly as possible like those of 
field culture. It seems to me we can not be too careful in this matter. 
In some investigations in regard to soil moisture, I found a difference 
of 4 per cent between the amounts of water in the middle and in the 
edge of a naked strip of 2 feet left between plats of oats 10 feet broad, 
from which it may be inferred that there was a considerable difference 
between the amounts of water in the margin and in the middle of the 
plats. The yield from the edge of the plats was from 28 to 38 per cent 
larger than that for theinterior. Itseems to me best, therefore, in order 
to eliminate disturbing influences which we are unable to estimate with 
any degree of exactness, to make our tests upon small areas selected 
from large fields. 

Mr. ALWoop. After eight years’ experience in variety testing, I have 
come to the conclusion that results obtained from plats are not to be 
relied upon, and have adopted the following method : 

I lay off a field of sufficient width to give me plats of the size I desire 
_ by taking one, two, or more rows running clear across it. This allows 
cultivation across the plats, and as no bare spaces are left, avoids the 
difficulties mentioned of by the last speaker. 

Mr. CurTIs. I have very little faith in variety testing, and I would 
like to ask Professor Green whether it is true that varieties which prove 
best in Illinois will, as a general rule, prove best for all other States 
having practically the same latitude and conditions. 

Mr. GREEN. I am willing to answer that question in the affirmative 
as a nearly general statement. There are exceptions, but they occur 
usually in the case of those varieties which are unreliable anywhere. 

Mr. Curtis. We have in Texas many nurserymen pushing varieties 
on the market who make a point against Northern dealers on the ground 
_ that the varieties from other sections are uncertain because not tested 
in our climate. 
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Mr. GREEN. Climate certainly causes variations in crops, but climate 
has very different effects upon different plants. The strawberry, for 
instance, is quite uniform in different latitudes. 

A prominent nurseryman in talking with me said that variations due 
to climate furnished nurserymen a convenient hole to crawl out of when 


one was needed. They are continually sending out varieties about 


which they know little, which may prove to be good or may prove to 
be bad, and in the latter case it is convenient to lay the fault to the 
climate and soil. 

Mr. ALWoopD. IJ agree with Mr. Green in the main. 

Mr. MASSEY. I have no reason to disagree altogether with Mr. 
Green’s statements, but we know that there are differences in the same 
varieties grown with different climates. 

Mr. GREEN. That we will admit. 

Mr. MAssEy. For instance, the St. Atlas strawberry is not of 
sufficient value to make it conspicuous as a market crop in eastern 
Maryland, but in North Carolina it is peeepted on all hands as a most 
valuable variety. 

The fruit which upon test proves itself bad and worthless in 
one place will almost always be worthless everywhere. The soil has, 
however, a good deal to do with certain fruits, and particularly with 
strawberries. Iam of the opinion that moisture supply has much to do 
with the success of the strawberry, more than either the climate or soil. 

Mr. ALWoop. 1 think Professor Massey’s selection of the strawberry 
as an illustration is particularly unhappy, as the strawberry does bet- 
ter under a wide range of latitude and climate than almost any other 
fruit. 

A DELEGATE. I agree with Professor Green in the main, but his 


statement that the so-called best varieties are the most reliable is not. 


in accordance with my experience. In the case of the cabbage those 
varieties admitted to be the finest when grown under the best condi- 
tions are notoriously variable and unreliable when grown under ordi- 
nary conditions. It seems to me safe to say that the more highly 
developed a variety becomes the more susceptible it will be to variable 
conditions. 

_ MR. BuRRILL. I want to emphasize Mr. Green’s statement of the 
necessity of great care in variety testing. The first thing thought 
of by Tom, Dick, or Harry when he decides to make experiments in 
agriculture or horticulture is to find out whether red apples do better 


than yellow apples, or something of that kind. If his work is to be of 


any benefit, it must be critical, given the best of attention, and expert 
through and through, otherwise the results will be of no value what- 
ever. - I believe much of the matter published in this line has been 


worse than nothing, because it is misleading. In this work, we must | 


raise our ideas of exactness so that our conclusions when obtained shall 
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be real conclusions. Our work must be so thorough that once done it 
will leave nothing more to be done. 

Mr. Reppine. I judge that most of the speakers have had in mind 
only vegetables. In Georgia the testing and improving of varieties 
of cotton, sweet-potatoes, and to a less extent Indian corn, are of 
greatest interest. The cotton States are, of course, most interested in 
cotton. This furnishes a wide and useful field of investigation, and if we 
are to come into a general discussion on the present subject I hope that 
those interested in this particular line of work will give us what infor- 
mation they can. We are making a series of cotton tests. It seems to 
us important that the work for the first year should be preliminary, 
having as its particular object the development of seed to be used in 
further experiments. I am of the opinion that in testing a given 
variety all the seed used should be grown on the same stalk, fertilized 
alike, and in other respects grown under the same conditions. 

Mr. FREAR. Weshould bear in mind the fact mentioned by Professor 
Green, but not dwelt upon, that varieties are adapted to different pur- 
poses and to particular climatic and soil conditions, and when we test 
varieties we should remember that the same treatment is fair only when 
applied to varieties especially selected with reference to their adapta- 
tion to the conditions under which the test is made. It seems to me 
that we can improve our varieties very much if we take this point into 
consideration, although it is very difficult to do. 

Mr. AL.woop. I should like to suggest to the chemists that in con- 
nection with this work of variety testing by the horticulturists there is 
a field for them. What is it that makes one plant more susceptible to 
certain influences than another? Whatis it that makes one peu more 
hardy than another ? 

Mr. ALVORD. One of the objects of bringing matters from ine stand- 
ing committees into the general session is to make possible their 
discussion in all their bearings. The Maryland Station has done 
much work and spent much money in variety testing which has been 
worthless and has season after season seemed more confusing in its 
results. Weshould do less work and do it more thoroughly after the most 
careful preparation and planning. At our station we have decided to 
take up one thing, the tomato, and do the most thorough work possible 
upon it. During the last two years avast amount of work has been 
done by our horticulturists with 80 or 90 varieties of tomatoes in field 
comparison, and laboratory tests have been carried on in a compre- 
hensive manner by our chemist. I judge from reports that similar 
work has been done in other places. 

It seems to me very important to bring about codperation in this 
work. If New Jersey and Maryland are to occupy themselves with the 
tomato, let them work closely together and confine themselves to that 
line, leaving the cabbage to the cabbage States. We have been talk- 
ing for 3 years of codperation, but very little has been done, and it is 
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time we should come down to business and actually do some codpera- 


tive work. A large part of our work for the last 2 or 3 years seems to 


me to have been a waste of time and money, necessary perhaps in the 
early years, but showing the great need of close codperation in the 
work of variety testing of small fruits, vegetables, and field crops. 

Mr. ATWATER. It seems to me that Major Alvord has hit the nail on 
the head as squarely as can be done. Looking over the work of the 
experiment stations, as it is my duty to do, I have been most forcibly 
impressed with the need of more codperation, and although I can not 
claim to be an authority in horticulture, this need has seemed to me to 
be especially great in the work of variety testing. 

May I be permitted to make a suggestion? Theagricultural produc- 
tion of the United States is one-sided. Our products contain an excess, 
for the purposes of animal and man, of the fats, and too little of the 
nitrogenous compounds. We are producing extra fat swine and very 
fat beef. One reason for this fact is that our great staple crop, corn, 
is relatively poor in nitrogen and therefore tends to produce fat in the 
animals to which it is fed. What shall be done? Two things. First, 
encourage the use of plants rich in uitrogen; second, develop a nitrog- 
enous variety of corn. I think such a variety can be bred by careful 
selection. Is it not possible that by selecting a variety comparatively 
rich in nitrogen, taking seed from the ears which show the largest 
nitrogen content, and following this process through many generations 
we may eventually obtain a variety of corn suited to our needs? IL 
throw out this suggestion to specialists in this line of work in the hope 
that they will consider this subject and agree with me that something 
can be done. 

On motion of Mr. Alvord, it was ordered that 10 minutes be devoted 
to miscellaneous business and reports, and that then the general 
session be closed in order to give opportunity for meetings of the 
permanent committees. 

Mr. Sanborn, for the committee appointed to take into consideration 
the recommendations of the executive committee, reported as follows: 

(1) That the Association authorize and direct its executive committee to request 
each agricultural college to contribute $25, and each experiment station $10, to be 
applied to the liquidation of present indebtedness and the expenses of the Associa- 
tion for the coming year, and urge upon said institutions the importance of making 
these contributions early in the year 1891. 

(2) That no college or statien shall have a membership in the Association or enjoy 
its privileges untilit has made contribution to its funds. 

(3) That it is the sense of this Association that the Office of Experiment Stations of 
the Department of Agriculture can be and should be of assistance to the several 
stations of the country, by the preparation of indexes to station bulletins; by the 
purchase of periodicals; by the preparation of special record books; by keeping a 
record of applicants for positions at the stations, together with their recommenda- 
tions, and of stations desiring workers; and in general by becoming in part, in the 
interest of the economy of both funds and time, what it has by some been designated, 


a clearing-house for the common interests of the stations, whenever common interests 
can be advantageously served. 
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We respectfully request of the honorable Secretary of Agriculture a consideration 
of the interest involved, and if the purpose is found feasible, the issuance from the 
Office of Experiment Stations of a circular defining the directions in which assistance 
can be given and requestirg a statement of the needs of the stations in the field out- 
lined. 

(4) This Association hereby directs its executive committee to call its next annual 
meeting at or near the time and place designated by the American Association for 
the Advancement of Science for its annual meeting, and that the secretary of the 
Association be directed to most respectfully request the several associations in the 
country engaged in the development of agricultural science to hold their annual 
meetings in such connection with the several associations meeting at the time speci- 
fied that those interested may attend the meetings of each of the associations in 
question. 

It should be stated that one member of the committee, Mr. Plumb, did not agree 
with the majority in regard to the fourth article of this report. Mr. Plumb stated 
that he objected to the fourth recommendation because he thought it desirable for 
the Association to hold its meetings as often as possible at an agricultural college or 
experiment station. 

Mr. Sanborn called attention to the fact that for a large number of 
persons attendance at the meetings of the Association involved a long 
journey and a considerable outlay of money; that a large number 
desired to attend both this Association and the American Association 
for the Advancement of Science, and that this could be done in very 
few cases unless the place and time of meeting were the same. 

Mr. Fairchild, of Kansas, said that by adopting the plan outlined in 
the fourth recommendation of the committee, persons attending this 
Association would be able to take advantage of the reduction in rail- 
road fares obtained through the agency of the larger association. 

The first paragraph of the report was read and adopted. 

The second paragraph was read and it was moved and seconded that 
it be adopted. 

Mr. Redding moved to amend by inserting the words “in arrears ” 
after the word “ station,” making the resolution read, “ That no college 
or station in arrears shall have membership,” etc. The motion was 
seconded. 

The: President remarked that some stations were in arrears because 
no meetings of their board of directors had been held since the assess- 
ments on them had been made. He thought there was a disposition 
on the part of most of the colleges to pay, and thought it would be a 
matter of regret if any were cut off from membership because their 
governing boards had not been called together in special session. He 
said there might be some which had paid their assessments for a 
number of years but were in arrears at the time. 

Mr. Turner stated that he had received no notification of the last 
assessment upon the institution he represented until a very shert time 
ago; that he had then sent his personal check to the treasurer because 
the bill could not be paid from the college treasury until approved by 
the trustees. 

Mr. Sanborn stated that these facts had been considered by the 
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committee and had led them to prefer the second article as reported,. 


and that the committee had further thought the obligations to several 


individuals incurred durng the last winter, so honorable and so binding | 


upon the members of the Association that the amendment would be 
unnecessary. 

The amendment was withdrawn. 

Professor Armsby read the following article from the constitution 
and urged that the resolution would be unconstitutional : 

At any regularly called meeting of the Association each college established under 
the act of Congress approved July 2, 1862, and each experiment station established 


under State or Congressional authority, and the Department of Agriculture, shall be 
entitled to one delegate. 


Mr. Cartis moved to amend the report by striking out paragraph 2. 

The President stated that the motion before the house was to adopt 
the paragraph, and that in order to accomplish Mr. Curtis’s object the 
pending motion should be voted down or laid upon the table. 

Mr. Curtis doubted whether colleges had a legal right to pay the 
assessments made. 

Mr. Atherton thought both the resolution and Mr. Curtis’s proposi- 
tion went too far; that the importance of the matter under consideration 
should be authoritatively urged upon delinquents by the executive com- 
mittee in the name of the Association, and suggested that the motion to 
adopt be voted down and the executive committee instructed to make 
an urgent representation to the colleges and stations in arrears of the 
work of the Association and the necessity for contributions: 

Mr. Sanborn said the committee believ ed the resolution recommended 
would be of great use in strengthening the hands of the executive com- 
mittee, and of the presidents and directors of the delinquent colleges 
and stations in obtaining from their governing boards the necessary 
appropriations to discharge their obligations to the Association. He 
thought no institution could honorably expect representation unless it 
bore its share of the expenses. 

Mr. Porter asked what part of the Hatch act or of the act of 1862 
authorized governing boards to make the appropriations necessary. 

Mr. Curtis said he was embarrassed by the question raised by Mr. 
Porter, but appreciated the force of Mr. Sanborn’s statement, that each 
institution was in honor bound to bear its share of the expenses. He 
objected, however, to anything which seemed like an attempt to drive 
members into an honorable course, and believed that if the treasurer 
called attention to the condition of the treasury delinquent institutions 
would find some way to pay their dues. He therefore moved that the 
motion before adopted lie upon the table. The motion was seconded 
and adopted by an ayes and noes vote of 27 to 9. 

The third paragraph was then read and after remarks of approval by 
Mr. Atwater and others, was adopted. 

The fourth paragraph was then read. 
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Mr. ATHERTON. Do I understand this resolution to apply to next 
year only or to all future meetings? 

The PRESIDENT. To next year only. 

Mr. Scort. In order that we may vote intelligently, I desire to say 
that it is my purpose to invite the Association to meet next year at the 
Ohio State University and the Ohio Agricultural Experiment Station. 

Mr. THORNE. I wish to second the invitation most heartily. 

Mr. JENKINS. I have a very decided preference for meeting in the 
West and not in connection with the American Association nor at the 
same time. While I should appreciate the instruction and pleasure 
attendant upon meeting with that body of scientific men, it seems to 
me that we should lose by such an arrangement more than we could 
gain. We meet for business purposes. We would waste our forces in 
combining with any other association. There would be too many ways 
in which time might be employed. For myself I should much prefer 
to bear the extra expense of making separate trips to the different 
meetings. [Applause.| 

Mr. MASSEY. I am authorized to request this Association to meet 
next year in Raleigh, North Carolina. The selection of this place 
would solve all difficulties, for those who desire to attend both meetings 
eould do so at very trifling expense. 

Mr. SANBORN. It was not proposed by the committee that the meee 
ings of the two associations should occur upon the same days. If the 
meeting of the American Association was held in the third week of 
August our meeting could be held in the second or fourth week. 

Mr. PLumB. This Association has recommended the stations to send 
to its meetings as many of their workers as possible. If we meet in 
August, which is a very busy time, but few station workers will be 
able to attend. Moreover, as that time falls in the college vacation 
quite a number of college men will bein Europe or in other places, from 
which they can not come to the meeting. Furthermore, if the meeting 
be held in connection with that of the American Association business 
will not be transacted with celerity and but poor attention will be given 
to it. 

Mr. ALVORD. As the suggestion under discussion originated with the 
executive committee, allow me one word. The original plan, intended 
to apply to next year only, contemplated holding the meetings of all 
the associations which members of this Association would like to attend 
at some one place, that place to be Washington, and the time to be so 
arranged that no two meetings should conflict. It was thought that 
this would tend not to diminish attendance, but to increase it largely, 
and to afford facilities which could not be obtained in any other way. 
Furthermore, our action will not fix the date or place of the convention 
' absolutely, for the constitution reserves the final decision of this matter for 
later action by the executive committee. The fact that one other associ- 
ation in which many of us are interested is to meet in Washington 
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may not be sufficient to lead us to meet there, but if it should prove 
that three or four associations which many of us are likely to attend 
next year meet in Washington on consecutive weeks or days it will be 
well, as the executive committee thought, to fix the time and place of 
our meeting so that our Association can codperate in a general meet- 
ing. I understand that one member of the executive committee has 
already suggested in correspondence with Professor Warington, of 
Rothamsted, England, that the convention would next year meet in 
Washington. 

Mr. SANBORN. We have never had a representative from the Paeifie 
Coast. I think the plan would bring representatives from California, 
Washington, and Oregon. 

Mr. JENKINS. The statement that it is not intended to hold our meet- 
ing at the same time with other associations quite changes my views. 
But there is one other matter which we need to consider, the tem- 
perature of the city of Washington in August. 

Mr. Scort. If you want a comfortable temperature in the middle of 
August, come to Columbus. You can run over to the American Asso- 
ciation at Washington in a night. 

Mr. ATWATER. I have spent the larger part of two Augusts in Wash- 
ington, and I have suffered less from heat there than I did at Philadel- 
phia or Indianapolis in attendance upon meetings of the American 
Association. 

Mr. THoRNE. Is it not worth considering that this arrangement would 
give us good railroad rates ? 

Mr. MAssEyY. There will be very little difficulty in getting cheap rates 
to Raleigh. 

Mr. HADLEY. New Mexico has been expecting this Association to 
meet in Santa Fé next year—a good place, half way between the Atlan- 
tic and the Pacific. 

Mr. ATHERTON. The plan of meeting in Washington every second 
year has seemed to me and to others, as I know, a good one, for the rea- 
son that it would bring together men from all parts of the country to 
that city where they might be in consultation with the Departments of 
the Government, and with members of the two Houses of Congress 
when legisiation might be pending or when questions affecting us might 
be before Congress. But this proposition does not afford us this advan- 
tage, as the meeting is to be held not in November or December, when 
Congress is in session, butin August. Iagree perfectly with Professor 
Plumb that the Association has done its best work, except the business 
done at Washington with reference to matters of legislation, at the 
meetings held at the stations. And I must beg to say thatif our friend, 
Professor Atwater, had been in Washington during the session of the 
legislative committee last summer, he would have found it hot enough. 
For the present and until we get well upon our feet, lam very strongly 
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inclined to think that we shall do better to pursue our own course, meet 
in our own places and in our own time. 

Mr. CLuTE. It seems to me that the gentleman who has just spoken 
has struck the key note. Our Association meets for work for which our 
colleges and experiment stations pay our expenses. It seems to me 
that if we go to Washington in August, atime when there will be 
a great deal of interest and a great deal of excitement there, we shall 
accomplish but little. 

Mr. ARMSBY. I desire to call the attention of the convention to the 
following provision of the constitution : 

The executive committee shall determine the time and place of the meeting of the 
Association. 

Of course the Association is competent to determine the place of 
this meeting. But I wish to suggest that this matter should not be so 
definitely fixed that in the case of some unforeseen combination of 
circumstances the executive committee may not have power to act. 

Mr. SANBORN. The resolution is only an expression of the sense of 
theconvention. If, in the judgment of the executive committee August 
proves to be an undesirable time, the executive committee will still have 
power to determine a time and place. 

On a vote, the fourth paragraph of the report of the committee was 
lost. : 

Kansas City, Missouri, and Fort Collins and Denver, Colorado, were 
suggested in addition to the place mentioned before as places of meet- 
ing. 

After some discussion, Mr. Atherton moved that the entire matter of 
time and place be left to the executive committee. Mr. Northrop, in 
seconding the motion, gave the Association an invitation to meet at 
Minneapolis, Minnesota. 

The motion was carried by a vote of 31 to 15. 

Mr. DABNEY. I move that the executive committee, in preparing the 
program for the next convention, provide for a session one day longer 
than the presentone. My reason for this motion is that the permanent 
committees have not had time to transact their business. Some of them 
have had but one short meeting. It seems to me that we should take 
the whole of a week for the work that calls us together. The time has 
certainly come for an increase of one day. 

This motion was carried. 

Mr. CLUTE. I move that the executive committee be requested to 
omit addresses of welcome and responses from the program. 

The motion was lost. 

Mr. ALVORD. It was hoped that the permanent committees might 
hold meetings this afternoon, but it is now so late that it can not be 
done. I therefore suggest that we devote the whole of to-morrow 
morning from 9 to 12 to such meetings. Dr. Armsby proposes that he 
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read his paper prepared for the general session before the chemical 
section. He states that it is very technical in character and that he 
will be entirely satisfied with the change. I now move that a com- 
mittee of five on nominations be appointed by the chair. The motion 
was carried. The President appointed Messrs. Fairchild, of Kansas, 
Broun, Stockbridge, Curtis, and Pettee. 

Mr. Scorr. The executive committee at its meeting held yesterday, 
thinking it proper that the Association adopt some resolutions in regard 
to the resignation of President Gates, requested me to draft a minute, 
which I now offer: 

Whereas Dr. Merrill E. Gates, by his resignation of the presidency of Rutgers Col- 
lege and the New Jersey State College of Agriculture and Mechanic Arts, has severed 
his connection with this Association : 

We therefore desire to place on record our high appreciation of his ability and 
character, our sense of loss at his retirement, and our gratification at the merited dis- 
tinction he has received in his election to his present position as president of Amherst 
College. 

The Secretary is hereby directed to transmit a copy of this minute to Dr. Gates. 

The resolution was unanimously adopted. 

Mr. Harris called for the consideration of his paper on college and 
Station work at the World’s Columbian Exposition, which had been 
made the special order for this time. He suggested that the matter be 
referred to a committee for consideration before being taken up for 
general discussion. Mr. Dabney moved that a committee of five station 
directors be appointed to consider the matter and report later. 

The motion was carried, and the President appointed Messrs. Armsby, 
Alvord, Tracy, Ingersoll, and Scoveil. 

Mr. Patrick. I wish to say a word in regard to the programs. 
There are many here whose interest is almost entirely confined to spe- 
cial lines of work. I ama chemist, but I am obliged to attend all the 
general sessions of the convention, where we have had much horticul- 
ture and other things not particularly profitable for chemists, but no 
chemistry. I suppose the same is true in regard to the entomologists. 
I rise to protest against the regulations which require the attendance 
of specialists at the general meetings, instead of allowing them to meet 
in permanent committees. I know that others feel as I do. 

The PRESIDENT. I am of the opinion that it would be a great mis- 
take to divide the Association too completely. Iam interested in all 
sections and would like to be every where. We need to get together 
and learn of each other to learn of the work of other departments as 
well as those in which we are working. Nevertheless, while in general 
I approve the present plan, [I favor an arrangement of the program 

which would give more time to the permanent committees. 

Mr. ALVorRD. Allow me to call attention to the difference between 
our present program and those of previous years. If you notice them 
you will see that we are adjusting ourselves to the circumstances under 
which we meet. When we began we had general sessions only. This 
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year the larger part of the time for the meeting is assigned to consid- 
eration of special subjects. Next year we shall add another day to our 
session, and I feel certain that ample time will be found to cover the 
whole field. 3 

Mr. Patrick. The addition of another day will doubtless relieve the 
troubles of which I spoke. The fact is, however, that up to this time 
the chemists have had no opportunity for work. The permanent com- 
mittee met last evening long enough to organize, but no papers have 
yet been presented. The entomologists feel as I do, although they 
make no protest. The committee on entomology, however, at times 
assembling under another name, holds its meetings right through the 
general sessions. This shows that the feeling is general that the work- 
ers have come here to meet men in their own line and not to listen to 
discussions in other lines. I move that the executive committee be 
requested to so frame the program for the next convention that workers 
in special lines may have ample time to meet together for technical dts- 
CUSSIONS. 

Mr. ALvorpD. I understand that to be in exact accord with the pro- 
gram as printed. 

Mr. RitEyY. I am in favor of the motion as made, or at least of the 
suggestion which it embodies. The entomologists have realized the 
difficulties growing out of the fact that in general sessions the special 
discussions have taken lines of but little interest to them. We do not 
wish, however, to antagonize the officers of the Association. So far as 
I am concerned I would much rather abandon shop and listen to some- 
thing outside of my speciality, but others feel differently and wish to 
discuss questions in their own fields of work. They feel that the time 
given for such discussions has been too short. But now that another 
day is to be added to the convention the problem will be solved. The 
entomologists have been considering this matter and a committee has 
been appointed which will doubtless make a request to the Association 
this evening for some action next vear in the way of a change in the 
program so as to permit greater freedom on the part of the permanent 
committees. I hope the tendency will be in the direction indicated 
by the former speaker, and that the Association will, like the Ameri- 
can Association for the Advancement of Science, make the committees 
more or less independent. 

Mr. ATHERTON. This morning the question was raised whether a 
delegate could represent college and station at the same time. To 
answer this question, I submit the following in the form of an amend- 
ment to the constitution. 

Put a period in the place of the semicolon at the end of line 4. Then 
insert ‘The samedelegate may represent both a college and an experi- 
ment station,and may take part in the proceedings of the sections 
proper to either or both.” After the words “ but no delegate shall cast 
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more than one vote,” insert “either in a section or in convention,” so as 
to make the paragraph read as follows: 

At any regularly called meeting of the Association each college established under 
the act of Congress approved July 2, 1862, and each experiment station established 
under State or Congressional authority, and the United States Department of Agri- 
culture shall be entitled to one delegate. The same delegate may represent both a 
college and an experiment station, and may take part in the proceedings of the sec- 
tions proper to eitheror both; but no delegate shall cast more than one vote either 
in a section or in convention. Other institutions, etc. : 


Mr. DABNEY. It is but justice to the executive committee to say that 
the committee on chemistry has, up to the present time, had two and a 
half hours for its discussions. If they have not been used, that is not 
the fault of the executive committee. 

Mr. MYERS. Ail the chemists ought to belong to the Association of 
Official Agricultural Chemists, in which chemical questions are more 
fully discussed than can ever be the case in a permanent committee of 
this Association, 

Mr. ScovELu. I think the program has been as well arranged as 
possible, and that no fault lies with the executive committee. 

Mr. Patrick’s motion was referred to the committee on order of busi- 
ness, to be assigned a place on the program. 

I further propose that the constitution be amended by substituting 
the word “section” for the words * permanent committee” wherever 
they occur in the constitution. 

Both amendments were adopted. 

Mr. Fernald offered the following resolutions, which were referred to 
the executive committee for consideration: 

Resolved, That the prominence and importance already attained by the cause of 
industrial education in this country,and its possibilities of fature good in all our States 
and Territories, furnish to its friends and supporters just occasion for congratulation. 

Resolved, That the eminent service of the Hon. Justin S. Morrill, of Vermont, not 
only in its relations to early legislation, by virtue of which the land grant colleges 
were established, but also in its relations to the recent act of Congress providing for 
a more ample endowmentcf these institutions, merits the approbation of all interested 
in the national welfare. 

Itesolved, That the Association of American Agricultural Colleges and Experiment 
Stations hereby expresses its grateful appreciation of the long-continued, faithful, 
and highly successful efforts of Mr. Morrill in the interest of these institutions, and 


hereby extend to him the hearty and earnest thanks of the Association for his 
invaluable services. 


EVENING SESSION, WEDNESDAY, NOVEMBER 12, 1890. 


The meeting was called to order by President Smart at 8 p. m., in the 
chapel of the university. 

The subject for discussion, ‘‘ Should this Association take any action 
in cases where formal charges of misuse of the United States appropria- 
tions are made against any college or station?” was by vote referred to 
the section on college work, 
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Mr. Stockbridge delivered a short address on the agriculture of Japan. 

Regent Peabody tendered to the Association, on behalf of the faculty 
of the University of Illinois, an invitation to attend a reception at the 
house of the Kegent the following evening at 7 o’clock, which was accepted 
by unanimous vote. 

The Association then adjourned to give opportunity for meetings of 
sections. 


MORNING SESSION, THURSDAY, NOVEMBER 13, 1890. 


The meeting was called to order by President Smart at 9 a. m., in the 
physical lecture room of the university. 

Mr. Alvord moved that the sections be authorized to hold meetings 
for the discussion of technical subjects, but not for the consideration 
of business, during the general business sessions of the Association, 
provided the accredited delegates of the Association are not thereby 
prevented from attending the general sessions of the convention. He 
explained that the committee on the order of business believed that the 
committees which met the preceding afternoon were not authorized to do 
so, but thought there was no objection to authorizing such a course if 
attention be devoted to technical discussions only. He called attention 
to the fact that the official program provided another day for meetings 
of sections without reports to the general convention. 

The convention then adjourned to allow the sections to convene. 


AFTERNOON SESSION, NOVEMBER 13, 1890. 


The Association was called to order at 2:15 p. m. by President Smart. 
The sections were called upon for reports. 
Mr. Tracy, for the section on botany, reported as follows: 


The section on botany has held regular sessions at all times available. The sec- 
tion selected as officers for the coming year, Mr. Halsted, of New Jersey, chairman, 
and Mr. Thaxter, of Connecticut, secretary. The desirability of securing uniformity 
in the fittings for spraying apparatus was considered, and after conference with the 
sections on entomology and horticulture, Mr. Fairchild, of Washington, D. C., was 
appointed to act with Mr. Alvord from the section on entomology and Mr. Troop 
from the section on horticulture as a committee in this matter. 


On motion of Mr. Alvord, the report was accepted and the officers 
and the committee confirmed. 
Mr. Sanborn, for the section on agriculture, reported as follows: 


The section on agriculture has held meetings on the evening of the first day and 
this morning. ‘The officers elected are Mr. Plumb, of Indiana, chairman; Mr. Mor- 
row, of Illinois, vice-chairman ; Mr. Thorne, of Ohio, secretary. Messrs. Atwater, 
Morrow, and Curtis were appointed a committee on codperative experiments with 
milch cows. 


On motion of Mr. Alvord, the officers and the committee were con- 
firmed. 
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Mr. Dabney, for the section on chemistry, reported as follows: 


The section on chemistry hus met as provided for in the program, and has held 
two very interesting sessions jointly with the section on agriculture. Mr. Neale, of 
Delaware, was elected chairman, and Mr. Woods, of Connecticut, secretary, for the 
ensuing year. 

The committee requests that Dr. Armsby’s paper on recent work in digestion experi- 
ments be printed in the proceedings [see p. 132]. 


On motion of Mr. Alvord, the election of Mr. Neale was confirmed, and 
the publication of Mr. Armsby’s paper was referred to the executive 


committee. 
Mr. Forbes, for the section on entomology, reported as follows: 


The section on entomology has to reporta very successful meeting. in which all the 
time allowed by the executive committee has been occupied and no more. The chair- 
man elected for the coming year is Mr. Cook, of Michigan. 

The following was adupted as a resolution: ‘‘The section on entomology respect- 
fully begs leave to state to the Association that the papers presented by its members 
have been of such general interest, and sofmuch advantage has resulted to individ- 
uals (all of which will redound to the benefit of the stations and colleges), that they 
are encouraged to ask that if possible the program for the next convention be so 
arranged that more time shall be given for the consideration of special topics by the 


sections. 

On motion of Mr. Alvord, the election of chairman was confirmed and 
the resolution referred to the executive committee. 

Mr. Taft, for the section on horticulture, reported as follows: 


Mr. Goff, of Wisconsin, was selected as chairman for the coming year. It was 
voted to continue Messrs. Green, Bailey, and Goff as a committee on the revision of 
nomenclature of vegetables, and Messrs. Taft, Butz, and Speth as the committee on 
the list of originators. Owing to the tendency of nurserymen and seedsmen to give 
objectionable names to new varieties, it was resolved thatin station publications the 
names used for varieties should be in accord with the rules laid down by the Ameri- 
can Pomological Society and the committee on vegetable nomenclature of the section. 
Mr. Troop was appointed to represent the section on the committee to secure from 
manufacturers uniform fittings and nozzles for spraying pumps. 


On motion of Mr. Alvord, the election of chairman and the recom- 
mendations of the section were confirmed. A special vote was called 
for on the resolution in regard to the names of vegetables, which 
resulted in its adoption. 

Mr. Atherton presented the report of the section on college work, and 
suggested that as it contained several matters requiring the action of 
the committee, it be considered-in parts. 


The section has lected as officers for the ensuing year, Mr. Atherton as chairman, 
Mr. Peabody as vice-chairman, and Mr. Kern as secretary. 


On motion of Mr. Alvord, these elections were confirmed. 


In connection with the new Morrill act, the section adopted the following resolu- 
tions: Resolved, That the college officers should endeavor to bring to the attention of 
the legislatures of the respective States, at the earliest possible date, the necessary 
legislative action under the provisions of the new Morrill act, and that until such 
action is perfected the representatives of the colleges present at this convention 
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pledge their action and influence to insure an equitable division or impartial appli- 
cation of all moneys received under this act, in full accord with the spirit of the law. 

After the addition of a recommendation that the executive committee 
prepare a copy of the resolutions for immediate distribution to the 
institutions represented and to the Secretary of the Interior and the 
Commissioner of Education, the resolutions were adopted. 

Another matter which occupied considerable time was Senate bill No. 2779, for an 
increase to the Engineer Corps of the U.S. Navy. The interest we have in if lies in 
the fact that the bill provides for the introduction of a limited number of students 
from technical institutions, such as are represented in this Association, into this corps. 
After careful consideration the section iastructed me to present this resolution with 
the request that it be adopted : 

Resolved, That a committee of three, consisting of the chairman of the section on 
college work, and Presidents Smart and Dabney, be appointed to urge the prompt 
passage of Senate bill No. 2779 as one of the means of advancing the interest in the 
mechanical instruction in the colleges represented in this Association. 


Mr. NORTHROP. It is my fault that I was not present at the meeting 
of the section this morning when this matter was discussed.. Had I 
been there I should have said then what I wish to say now, that I very 
much doubt the wisdom of the proposed action. We have taken part 
in agitation for government action in the past very successfully, but 
wisdom calls upon us to stop somewhere. It seems to me that wisdom 
teaches us to stop at this point. I suspect that the reason why we are 
asked to take action in this matter is that there is a possibility of some 
of the additional force of the Engineer Corps being appointed as 
instructors in the colleges without cost to them. ‘There is already a law 
allowing something of that sort, but it has never been administered 
equitably ; it has been the occasion of nothing but favoritism, and I for 
one want no more of it. [Applause.] Ido not believe that the colleges 
should try to regulate the Engineer Corps of the U.S. Navy, and I 
think we will be wise to drop this matter where it is. 

Mr. ATHERTON. [think I appreciate the position which Mr. Nérttiees 
takes, but I am constrained to believe that he is laboring under a mis- 
conception. There is a law providing for the appointment of twenty-five 
engineers and forty other officers as instructors in colleges, but the full 
number has never been detailed, and many institutions have been 
unable to obtain them. Iam informed that Mr. Northrop has asked for 
a detail but never succeeded in getting one. I know many others who 
have tried in vain. I myself did so for five years. The Secretary of 
the Navy preceding the present incumbent told me that with the 
increase in the Navy, it was absolutely impossible to spare men from 
the duties of inspection, the supervision of construction of naval work, 
vessels, etc. About twenty officers were detailed at one time, but 
these are being gradually called in. As I supposed this matter would 
‘excite no discussion, I did not bring lists with me. Inseveral instances 
officers detailed have been found so valuable to the colleges that they 
baye been induced to resign their positions in the Navy to accept 
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salaried college positions. Ido not know what reasons moved Congress 
years ago to order these details to technical institutions from the 
Navy and also from the Army, but I think almost all agree that the 
measure was a useful one and that it is our interest and also the public 
interest to promote legislation of this sort. Naval instruction is not 
required in our colleges, but in many of them instruction is given 
in mechanical engineering, of which naval engineering is a part. Our 
institutions have received from the Navy help in the form of instrue- 
tors who served without cost to the institutions. It seems but right 
that these institutions should contribute to the formation of the naval 
corps. 

Again, the Navy, by virtue of the method of its organization—and I 
must use words that may be somewhat offensive—is something of a 
close aristocracy. Nothing will serve more effectually to bring the 
Navy into direct contact with the people of the United States than the 
taking of engineers directly from owr colleges, as proposed by this bill. 
When a few months ago I found this bill pending I immediately took 
an active interest in it. I did not at first think it wise to ask this Asso- 
ciation to approve the passage of the measure, but on reflection I con- 
cluded it right and proper for us to throw our influence heartily in favor 
of the passage of the law. 

Mr. CurRTIS. I believe in a good navy and a good army, but I. don’t 
believe in this resolution. Four years ago we considered in this Asso- 
ciation a measure whose object was to force upon West Point some of 
the graduates of these agricultural and mechanical colleges, and it will 
be remembered that the bill proposed permitted detail of U. S. Army 
officers to the colleges. The measure was defeated, I am glad to say. 
The only reason that I have heard urged in favor of this detail of mili- 
tary officers is that West Point graduates have nothing to do, and that 
places must be found for them or damage to West Point will follow. 
The naval officers are being recalled, but the military officers can easily 
be obtained. 

Mr. ATHERTON. If the gentleman will allow me to interrupt him, I 
will state that the mechanical engineers’ course at Annapolis was dis- 
Continued some years ago, so that unless some such provision as that 
called for in this bill be made, the Navy will soon be without engineers. 

Mr. CurTIS. I think we ought not to try to get engineers detailed. 
It is the business of our institutions to make engineers competent for 
the work of instruction in our colleges. Among our graduates there 
are many men quite as successful as teachers as any who have left 
West Point or Annapolis. We can not afford to go before the people ~ 
with a record of having discouraged our own graduates. 

Mr. DABNEY. Some of us belonging to the section on college work 
thought the expediency of its action doubtful, and I believe that if 
those who are now opposing had heard the discussions in the section, 
they, like us, would be in favor of the resolution. The Navy at present 
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has no source from which to obtain engineers. The institutions repre- 
sented by this body though primarily agricultural colleges are also 
mechanical colleges, are growing stronger and stronger in this part of 
their work, and are the annual source of supply for the Navy. More- 
over, if this bill be passed it will stimulate our students in the mechani- 
cal department to greater effort. 

I am pleased to note that we are looked to for support. A member 
of this convention has received this telegram from the Chief of the 
Bureau of Engineers : 

Resolution and appointment of « committee by your Association meet with my 
hearty approval. Good luck to you ever. 

Gro. W. MELVILLE, } 
Chief of Bureau of Steam Engineering, Navy Department. 

Mr. ATHERTON. I would like to say a few words in regard to the 
matter of favoritism. An instance in point that did not occur to me has 
been called to my attention by othe? members. When Secretary Whit- 
ney was in the Navy Department he received an application from his 
father-in-law, Senator Payne of Ohio, for the detail of a naval officer, 
which was refused. 

Mr. Curtis has suggested that we turn out of our colleges every year 
men competent to give instruction, and that these men should have the 
appointments in our colleges. My experience has been that such men 
among our graduates are engaged before they leave us and that we 
are unable to offer them sufficient pay to hold them. 

Mr. SANBORN. Iam against the resolution because I think this Asso- 
ciation ought not to get into a lobby in the interest of naval officers. I 
want men for our college as badly as any one, but I would not take 
them at this price. 

Mr. NEILSON. It seems to me that this proposition is a plain business 
matter. It is universally recognized as important in educational insti- 
tutions to supply to young men astimulus for action, and certainly there 
can be no greater stimulus to the graduates of our mechanical depart- 
ments than this opening of important positions in the Navy, amd there 
certainly is need for this stimulus. Otherwise the business interests of 
the country would not so long have been calling for men of thorough 
mechanical training without finding them. 

Mr. STOCKBRIDGE. It seems to me the discussion is drifting from the 
point. The question that we should consider is not the propriety of the 
original bill, but the advisability of this Association taking the action 
suggested. Allow me to recall an incident of our meeting at Washing- 
ton last year. We were asked as an Association to take action on a 
bill then pending before Congress to transfer the Weather Service from 
the War Department to the Department of Agriculture. It was decided 
at that time almost unanimously that it would be impolitic on the part 
of this body to take any official action in relation thereto. I wish then 
to raise the question, whether we should not consider the advisability 
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of any action by this Association rather than the wisdom of the bill 
before Congress. 

Mr. ALVORD. I wish to call attention to the fact that in submitting 
this proposition, the section from which it comes had a precedent in the 
action of this body. At its last convention this Association appointed 
a special committee to confer with the War Department in regard to 
the administration of an act which had just passed Congress in regard 
to the detail of military officers to colleges, and it will be remembered 
that the action of this committee resulted in an understanding between 
the colleges represented in the Association and the War Department, 
which was in its main features similar to the provisions of this bill for 
carrying graduates of our colleges into the engineer corps of the Navy, 
viz, the honorable mention of meritorious graduates of the college in the 
Army Register, with a view, as expressed by the Secretary of War, to 
ultimately nominating them as candidates for appointment to vacant 
positions as officers in the Army. 

While to some it may appear unseemly in this Association to act in 
a matter of this sort, 1 can not refrain from reminding the president of 
the Utah Agricultural College that twice !ately at his personal solicita- 
tion I have visited the War Department for the purpose of having an 
Army officer detailed to his college. If I succeed in my effort, and I 
shall act under instructions until they are revoked, it will be because 
the inflaence of this Association secured the passage.of the bill by the 
Fiftieth Congress increasing the number of officers to be detailed from 
the Army to the colleges and giving the colleges represented in this 
Association first claim on the War Department for the detail of its offi- 
cers. {Applause.| 

Mr. SANBORN. Major Alvord’s diplomacy is greater than his logie. 
The act of 1862 placed upon us the obligation to teach military taeties 
and placed upon the United States the obligation to supply us with 
military officers. 

Mr. DABNEY. It also obliged us to teach the mechanie arts. 

Mr. SANBORN. It is our right, to be sure. I move an indefinite post- 
ponement. 

Mr. Smart. This bill has a direct bearing upon our institutions. It 
is ina sense an educational bill, for in one of its most important provi- 
sions it touches vitally the interests of the colleges here represented in 


that it provides that students graduating from our institutions may ~ 


upon competitive examination be admitted into the naval service. It 
is therefore a proper bill for us to consider. We have been asked by 
authorities at Washington to consider this matter, but that request 
should not be looked upon as an imposition, for the matter is one of 
vital interest to ourselves. Notice, if you please, that there is not one 
word in the bill in regard to detailing officers. That is entirely an out- 
side matter. There is an act by which the Secretary of the Navy is 
permitted to make details, and he has made them for many years and 
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willcontinue to have authority to do so, and we have nothing to do with 
the act. This is a bill to provide the means for the further education * 
of our young men. 

I do not care to discuss this matter fully, but simply to call atten- 
tion to the fact that this case is not parallel to the one mentioned by 
Dr. Stockbridge regarding the transfer of the Weather Service to the 
Department of Agriculture, a matter with which we had nothing to do, 
whereas this is a bill of vital interest to our colleges. We have, there- 
fore, a perfect right to consider it. 

Mr. ATHERTON. Some things said here seem to indicate that there is 
a feeling that the college section is asking this Association to pass upon 
a matter of which it knows nothing and which it has not discussed. 
Allow me to say in justification of that section that as the question 
related entirely to the administration of the colleges and did not touch 
the experiment stations, either directly or indirectly, it was thought 
that the matter was a proper one to bring up in meetings of the col- 
lege section, at which, it was assumed, all gentlemen interested in 
college work would be present. The section discussed the matter fully. 
Copies of the bill were at hand and all details were carefully followed, 
and only two or three gentlemen present expressed any doubts of the 
advisability of the action taken. I do not mean to dissent from the 
final conclusion which may be reached upon this resolution, but simply 
to relieve the section which I represent from the slightest suspicion of 
any attempt to bring undigested matter before this Association with 
a request for its approval. 

Mr. FAIRCHILD, of Kansas. In justice to myself as a member of that 
section it is proper that I should say that my sympathies are with the 
statement of Dr. Northrop. 

Mr. NortTHROP. May I say a further word in explanation? I hope 
no one will think I am making any factious opposition or that I have 
any particular feeling in this matter, for | have none whatever. I will 
tell you frankly what lies in my mind. We have just come out sue- 
cessfully from a long struggle to carry through Congress the Morrill 
bill. It is a most surprising success, and the passage of the bill by the 
Senate and the House is a matter of congratulation. But itis not a 
measure which has received unanimous applause throughout the coun- 
try, and in more than one board of regents will be found intelligent and 
far seeing men who criticise Congress for doiug what it has done. 
Gentlemen having more intimate acquaintance with this Association than 
I have, think there may be trouble ahead; that we are to be watched and 
closely criticised. My thought is this: Let us not put ourselves in a 
position which will allow the country to say that we are insatiable in 
our demands; that not satisfied with $15,000 a year, with an annual 
increase of $1,000 each year until the sum reaches $25,000, we are now 
entering into a compact with certain officers of the Navy to secure the 
passage of a bill which will provide further for ourselves and graduate 
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our students into the Navy. Do you see my point? Iam perfectly 
‘willing that the bill should be passed; I am perfectly willing to have 
my graduates get the benefit of it; and I am perfectly willing to accept 
the benefits which will come to our college, but I do not think it wise 
at this time to make any effort for the passage of the bill. 

Mr. ALVORD. This Association divides itself into sections and comes 
togetler in general session to confirm or disapprove the action of 
these sections. If we assign to the section on horticulture, for instance, 
the consideration of matters pertaining to that subject, would we not 
naturally suppose when the section came here with a recommendation 
that it had carefully discussed the subject? Would we not, except in 
an extreme case, heartily approve its recommendations and aid it in 
carrying on its work by the loan of the name of the Association? 

Now, when the college section presents matters with the request that 
the Association indorse them, should that not be done? Should not 
this request, which refers to a matter of importance to the colleges only, 
be treated in a liberal spirit? It does not ask much. It simply 
requests the appointment of a committee of three to act in the name of 
the Association in furthering a measure which seems to that section to 
be of great importance to. the colleges. We can do this as well as we 
can authorize a special committee on horticulture to actin the name of 
the Association. It would seem to be auite as good a thing to do as 
to appoint a committee to attempt to control the manufacture of nozzles 
for spraying-pumps. I think we shall be safe in trusting the three col. 
lege presidents whom it is proposed to appoint, to do what is best for the 
Association. I think an important precedent is’ now to be estab- 
lished, that is, th at when a matter has been thoroughly digested by a 
section and a conclusion reached, the convention as a whole should 
abide by that action. 

Mr. HADLEY. Allow one remark. It is quite proper for the sections 
and committees to discuss matters fully and to agree upon conclusions; 
it is just that their reports should be treated with great respect when 
reported; but it seems to me very important that this Association 
should reserve to itself full right to act upon these matters when 
brought before it as to it may seem best. [Applause.| 

The PRESIDENT. The question is upon the passage of the resolution 
presented by the college section. 

A vote was taken, and the Chair announced that the ayes seemed to 
be in a majority. A division was called for. The count showed 32 
votes for and 17 against, and the resolution was declared adopted. 

Mr. Atherton further reported from the committee to which was 
referred an invitation to take part in a congress of agricultural organi- 
zations, as follows: 

(1) The committee to which was referred the invitation to this Association to take 


part in the formation of an American association of agricultural organizations, 
having given the subject the careful consideration which its importance justifies, 
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respectfully recommends the adoption of the following statements, to be sent as a 
reply to the invitation : 

In view of the fact that the colleges and experiment stations represented in this 
Association are organized under the concurrent action of the United States and the 
several States, and that their duties, obligations, and sphere of action are defined by 
specific laws, and that they are severally subject to the control of boards of trustees, 
to whom they are responsible, and by whom alone the organic relations of each insti- 
tution to other bodies can be determined, it does not appear to the Association that 
it could properly, or with advantage to either party, join in an association with other 
bodies differently organized and not subject to similar legal control. Nevertheless, 
in order to manifest a cordial good will towards a movement designed to occupy a 
portion of the same great field and, in order to prepare the way for such codperation 
as may hereafter scem practicable, consulting delegates will be appointed, with 
authority to represent this Association in the proposed convention or conference, and 
to report to the next annual convention. 

(2) Your committee also recommends the adoption of the following resolution: 

Resolved, That the president and the chairman of the executive committee of the 
Association, with two additional members, to be appointed by the Chair, be and hereby 
are appointed consulting delegates, with authority to attend (if circumstances seem 
to render it advisable) the proposed convention or conference ; but such delegates shall 
have no authority to commit this Association to any definite line of action or policy, 
but shall report to the next annual convention. 


The resolution was adopted. 

Mr. Armsby reported for the committee appointed to consider the 
advisability of a cooperative station exhibit at the World’s Columbian 
Exposition, as follows: 

Resolved, That in the opinion of this Association it is advisable to have a coépera- 
tive station exhibit at the World’s Columbian Exposition. ; 

Resolved, That in order to formulate and carry out such preliminary steps as are 
necessary during the year, a special committee, with power to represent the Associa- 
tion, be appointed by this convention to codperate with the U. 8. Department of 
Agriculture, and to take such other action as may be necessary. 

Resolved, That the executive committee be authorized to pay from the funds of 


the Association the actual and necessary expenses incurred by the special committee 
above provided for, in the discharge of its duties. 


On motion of Mr. Turner, the resolutions were adopted. 

© motion of Mr. Alvord, it was ordered that a committee of five 
station directors be appointed by the Chair to carry out the plan pro- 
posed in the resolutions just adopted. 

The President appointed Messrs. Armsby, Thorne, Morrow, Tracy, 
and Henry. 

The committee on nominations, through its chairman, Mr. Fairchild, 
of Kansas, presented the following nominations for the ensuing year: 

For president, H. H. Goodell, of Massachusetts. 

For vice-presidents, O. Clute, of Michigan; A. Q. Holladay, of North 
Carolina; J. W. Sanborn, of Utah; I. P. Roberts, of New York; E. D. 
Porter, of Missouri. 

For secretary and treasurer, M. A. Scovell, of Kentucky. 

For executive committee, H. EK. Alvord, of Maryland ; J. H. Smart, of 
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Indiana; M.C. Fernald, of Maine; J. A. Myers, of West Virginia; W. 
M. Hays, of Minnesota. 

On motion of Mr. Peabody the report was adopted, and the Secretary 
was directed to cast a ballot for the persons named in the report. The 
Secretary reported that the ballot had been cast and the President 
declared the officers duly elected. 

Mr. Alvord offered the following resolution, which was adopted : 

Resolved, That the publication of the proceedings of this convention, including 
the President’s address in full, be referred to the executive committee in codperation 
with the Department of Agriculture, with the recommendation for expeditious action 
and full authority to edit the same. 

Mr. Redding offered the following resolution : 


Resolved, That in the preparation of the printed program for the next annual con- 
vention of this Association, the executive committee be requested to state in brief, as 
far as practicable, the leading propositions that will be affirmed and maintained by 
the essayists or speakers, and that copies of such programs so prepared be sent to 
each delegate now in attendance, and to each college and station at as early a day as 
practicable before the next annual meeting. 


He said he believed that he would receive much more benefit from 
the convention if he had beforehand more definite knowledge of what 
was to be discussed than could be derived from mere titles of papers; 
and, further, although the president and secretary of the agricultural 
committee duly made and prepared a program for the meeting, he had 
nimself been unable to obtain a copy of it; neither had he seen a copy 
of the general program of the convention until he reached Champaign. 

Mr. Armsby. The secretary would like to make a statement in regard 
to this matter. As all know, a notice of the convention was sent oat, 
as required by the constitution, three months before the time set. At 
the same time correspondence was begun with members of the Associ- 
ation, earnestly requesting them to send in topics for discussion in the 
general and section meetings. They were urged to act as promptly as 
possible, as it was: desired to prepare the program in good time. But 
it was found impossible to obtain programs from the chairmen of the 
sections in time to publish them earlier than was done. The programs 
were sent out about the 21st of October. I leave it to the convention 
to judge when the program could have been distributed had the chair- 
men been obliged, in addition to what they did, to prepare analyses of 
each paper to be presented. I desire to state that as soon as the pro- 
grams were printed a copy of the general program and one of the com- 
mittee programs, with an accompanying circular, were promptly mailed 
to each college president and each station director. It was, perhaps, 
an omission on the Secretary’s part that he did not send programs to 
each station worker, but it was supposed that the presidents and direc- 
tors would bring the matter to the attention of their subordinates. 

Mr. Scorr. I would like to suggest that hereafter a sufficient number 
of programs be sent to presidents and directors to supply their sub- 
ordinates. 
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The resolution offered by Mr. Redding was referred to the executive 
committee for its consideration. 

Mr. Clute offered the following resolution, which was adopted: 

Resolved, That this Association hereby acknowledges the efficient services of its 
executive committee during the past year, and especially of its chairman, President 
Alvord, and that most hearty thanks are hereby extended to the committee and to its 
chairman. 

Mr. Patrick having called for a resolution of his which had been 
referred to the committee on the order of business, Mr. Alvord, for that 
committee, presented it as follows, with recommendation for adoption : 

Resolved, That the executive committee be requested to so frame the program as 
to allow more time for the meeting of the various sections. 

The resolution was adopted. | 

Mr. ALVORD, for the same committee, recommended the adoption of 
the resolutions offered by Mr. Fernald (see p. 64). 

Mr. Porter moved to amend the resolutions by the addition of the 
following : 


Resolved, That the executive committee is hereby instructed to cause a copy of 
these resolutions to be engrossed and forwarded to the Hon. Justin 8. Morrill. 


The amendment was carried and the resolutions as amended were 
adopted. 

Mr. Alvord then offered the following: 

Resolved, That the secretary of this Association for the coming year be directed to 
invite Sir John B. Lawes to cause the first course of lectures on the Rothamsted 
experiments to be delivered before this Association at its next meeting. In case the 
invitation is accepted, the executive committee is instructed to notify the members 
of the fact, and to announce in the call for the next meeting the particular time in 
the course of the sessions when these lectures are to be delivered. 


The resolution was unanimously adopted. 

Mr. Alvord then offered the following: 

Resolved, That the thanks of the Association are due and are hereby heartily ten- 
dered to the Regent, the faculty and students of the University of Illinois, and the 
citizens of Champaign and Urbana, for the welcome accorded to those attending this 
convention and the many courtesies by them received. 

The resolution was unanimously adopted. 

The Chair then called upon Mr. Atwater, Director of the Office of 
Experiment Stations of the U. S. Department of Agriculture, who 
desired to present some matters of importance to theconvention. Mr. 
Atwater said: 

Mr. CHAIRMAN AND GENTLEMEN, I wish to speak to you about 
indexes to station and other literature about the publications of the 
Office of Experiment Stations; about compilations and investiga- 
tions ; and to make a few brief references to codperative experiments. 

In relation to indexes, I have with me a package of index cards such 
as we are making at the Office of Experiment Stations. Those of you 
who have noticed the last number of the first volume of, the Experi- 
ment Station Record will remember that there are 52 pages of fine-print, 
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double column index. This is, in fact, an index to the station pub- 4 
lications for the year described in the volume, but that index alone q 
will not suffice. After considering the various ways of making indexes 
we, like many others, have come to the conclusion that the best method 

is by the use of cards. I have here the outline of a system of indexes, 

but I have not time to read it in full. In brief, our card index will 
contain a short abstract of the subject matter, as well as the reference. 

This eard index we propose to make cover all the station publications. 
Copies of this card index we would like to place at the disposal of each 
college and station. 

We do not feel however that we can print them 

The PRESIDENT. We think you ought to do it. 

. Mr. ALVoRD. We believe that is what your Office is made for and 
what your appropriations were given for. 

Mr. ATWATER. [or the printing of these cards ? 

Mr. ALVORD. Yes, to furnish us forms, information, and advice. We 
will get you money to do that if necessary. 

Mr. ATWATER. Give us the money and we will do it. What we want 
is to have these cards printed and in your hands. 

Noticing the lateness of the hour, Mr. Atwater, after mere mention 
of the other matters of which he desired to speak, resumed his seat. 

It was suggested that a special meeting of station directors should be 
called at some convenient time and place to consult with Mr. Atwater. 

The Chair announced as the consulting delegates to attend the pend- 
ing convention of agricultural organizations, the incoming president of 
the Association, the chairman of the executive committee, and Mr. Neale 
and Mr. Atherton. 

Mr. Atherton then stated that the article in the constitution on member- 
ship, which reads ‘“ At any regularly called meeting of the Association, 
each college established under act of Congress approved July 2, 1862, 
and each experiment station established under State or Congressional 
authority, and the Department of Agriculture shall be entitled to one 
vote,” etc., was drafted before the Office of Experiment Stations was 
created, and that whereas that Office has come to be an important con- 
necting link between the Association and the Department, he wished, 
without any suggestion, direct or indirect, from any source whatever, 
to move that the constitution be amended so as to admit the Office of 
Experiment Stations, as such, and in addition to the U. 8. Department 
of Agriculture as a whole, to membership in this Association. 

The amendment was unanimously adopted. 

Mr. Hadley offered the following resolution, which was adopted: 


Resolved, That each experiment station be requested to attach toeach bulletin such 
titles and analyses as would be suitable for use in cataloguing the said bulletin. 

Mr. Alvord stated that in his opinion the time had come when the 
Association should proceed with more care in making amendments to” 
the constitution, and gave notice that at the next convention he would 
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move to amend the constitution so as to require previous published 
notice of an intention to offer amendments. 

Mr. Neilson offered the followtng resolutions : 

Resolved, That the executive committee be authorized to call at Washington during 
the coming winter a meeting of station directors for consultation with the director of 
the Office of Experiment Stations, if that be found practicable. 

Resolved, That the preparation and publication of indexes of station publications 
by the Office of Experiment Stations is hereby recommended, and that the considera- 
tion of means necessary to evable that Office to do its work and also to serve as the 
medium of communication between station workers, be referred to the executive com- 
mittee for consideration. 

Resolved, That Congress be asked for sufficient means to defray the cost of the work 
above men tioned and to extend the work of the Office so as to enable it to enter into 
the compilation of the results of investigations by European stations. 

Mr. Armsby said that he was heartily in favor of the first resolution 
and thought it highly desirable that a consultation of directors with 
the Office of Experiment Stations should be held, and inquired whether 
ithad not been clearly shown at this convention as well as previous 
ones, that a section of directors should be organized for the special 
purpose of discussing such questions. 

Mr. Jenkins suggested that the directors might profitably hold a 
meeting at the close of the convention for the discussion of such mat- 
ters. The Chair suggested that the directors might have conference 
with the Director of the Office of Experiment Stations immediately upon 
the adjournment of the session of the convention. 

The resolutions were adopted by separate votes. 

The following resolution offered by Mr. Scovell was unanimously 
adopted : 

Resolved, That the thanks of this convention are hereby tendered to the retiring 
President and Secretary for the efficient manner in which they have discharged their 
respective duties in this convention. 

The President then spoke as follows: 

I wish to thank the members of this convention for the kindness 
of this resolution, and to express my appreciation of the honor they 
conferred upon me in electing me president of this Association, and of 
the consideration they have extended to me in the performance of my 
duties. I extend my congratulations to the convention for the success 
with which the business of the meeting has been dispatched, and now 
declare the convention adjourned without day. 


MINUTES OF ‘THE PERMANENT COMMITTEES OR SECTIONS. — 


THE PERMANENT COMMITTEE ON AGRICULTURE. 


MoRNING SESSION, THURSDAY, NOVEMBER 13, 1890, 


The meeting was called to order at 9 a. m., Mr. Sanborn in the chair, 
Mr. Thorne read the following paper: 


Pot oR Box vs. PLAT EXPERIMENTATION, C. E. THORNE, 


The subject announced for discussion is, ‘Pot or box vs. plat experimentation,” 
but in discussing it I shall take the ground that when properly employed, there is 
no possible antagonism between the two methods, but each may be made to supple- 
ment the other. 

The farmer deals not with pots and boxes, but with fields, and we must meet him 
in tne field and there demonstrate by methods which he employs or can employ, the 
superiority of one process over another. If we can not do this we may as well admit 
that the idea of improving agriculture by means of the experiment station is a 
fallacy. 

In my judgment, therefore, we have no choice as to whether we shall or shall not 
employ plat or field experimentation as one of our methods of research. We must 
employ this method, and therefore it behooves us to bend our energies toward per- 
fecting the method and not to waste our time in railing at its numerous defects nor 
in searching for some easier method to take its place. 

Let us remember that field experimentation is still in its infancy. A dozen-years 
ago, when I began to study the soil through field experiments, there were scarcely 
half a dozen other men in the nation similarly engaged, Since that time I have had 


several years’ personal experience in the work, during which my failures have largely 


outnumbered my successes. I have not been unobservant of the work of others ; 
but I am to-day more firmly fixed than when I began, in the faith that it is possible 
to achieve trustworthy results threugh this method, and in the conviction that all 
our work with plants and soils must be subjected tothis method as a final test Lefore 
it can be accepted as a reliable guide. 

The chief criticism made upon this method is the difficulty of securing sufficient 
areas of soil that are absolutely uniform in composition, drainage, and exposure. I 
fully recognize this difficulty. It is a much more serious affair to select a piece of 
land that is suitable fora field experiment than would be suspected by one who has 
never made such an experiment, and I am fully persuaded that a very large propor- 
tion of the field experiments that have been reported from time to time are utterly 
worthless if not actually misleading. But I am equally confident that it is both pos- 
sible and practicable by judicious selection, drainage, and tillage, to so fit a plat of 
ground for comparative plat experiments that results may be obtained from it which 
will bear comparison with the best laboratory work. 
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I do not expect that it will ever be possible to secure precisely identical results 
from duplicate plats; this is not possible in the laboratory. Ido not expect that it 
will be possible to reduce the margin of error to so low a point in the comparison of 
duplicate plats as it is in the laboratory analysis of duplicate samples of milk, for 
instance; but Ido believe that this margin may be reduced quite as low in field tests 
as it is now possible to reduce it in soil analysis. 

As a reason for the faith that is in me I offer the results of an experiment made at 
our station this season in the continuous culture of wheat on the same soil, without 
manure, and with various combinations of fertilizers. The plat of land selected for 
this work contains 24 plats of one tenth acre each, numbered from east to west. A 
grove of timber stands not far east of the plat, and a single tree stands nearer 
still. 

The twocrops grown on this plat give evidence that the plats fr-m 19 to 24 inclu- 
sive, are lower in fertility than the remaining ones. Asa whole, however, the plat 
is one of apparent uniformity in soil, exposure, and natural drainage. It slopes 
slightly to the north; the soil isa clay, lying upon the bowlder clay of the drift, and 
this in turn upon the Huron shales, the rock being probably between 12 and 20 feet 
from the surface. Originally the field was covered with timber, chiefly beech and 
elm, and the soil was water-soaked for a considerable portion of the year. 

In preparing the field for this experiment it was first drained by three-inch tiles, 
laid 3 feet deep and 36 feet apart. It was then divided into plats 16 feet wide by 2724 
feet long, the plats being separated by alley-ways 2 feet wide. As the alternate 
alley-ways were located over the drains each plat has a drain running its entire length 
on one side or the other. 

The field was in clover in the spring of 1888. The draining was done that spring, 
and during the summer the plat devoted to this experiment was plowed flat. The 
first harvest yielded at the rate of 43 bushels per acre for the unfertilized plats and 
no more for those fertilized. However, there were considerable irregularities in the 
yield, due partly to the fact that the drains had been filled by the plow, thus leav- 
ing dead furrows in the edges of the plats. 

In preparing for the crop of this year the plats were plowed separately so as to 
give a furrow for surface drainage between them. The surface was also carefully 
planed so that no basins should be left to hold water during the winter, and great 
care was exercised in seeding, distributing the fertilizers, and harvesting and thresh- 
ing the grain. The results attained are as follows : 
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In calculating the increase on the various fertilized plats, it is assumed that the 
changes in fertility are uniform from one unfertilized plat to the next. Calculated 
in this way the increase for phosphoric acid on plat 2 is 3.7 bushels, and for phos- 
phorie acid and potash on plat 8 is 3.6 bushels; that for nitrogen on plat 5 is 4.3 
bushels, and for nitrogen and potash on plat 9 is 4.2 bushels. Potash apparently has 
had practically no effect when used alone on plat 3, or in conjunction with phos- 
phoric acid on plat 8, or with nitrogen on plat 9. Neither has it added to the increase 
when used in conjunction with both phosphoric acid and nitrogen, as seen by com- 
paring plats 11,12, 14,17 and 18 with plat 6. 

Taking the plats receiving both phosphoric acid and nitrogen, that is, Nos. 6, 11, 
12, 14, 17 and 18, the uniformity in the increase is very striking; so close is it as to 
warrant the suspicion that the figures have been doctored. The fact is, however, 
that the weights of grain in column 1 are the actual weights as taken from the field, 
without any change or correction whatever. Plat 14 shows a smaller increase than 
any of the other plats receiving nitrate of soda and superphosphate, and this was 
expected before the wheat was harvested, as the grain on this plat lodged early in 
the season and remained down. In fact the results in every case are in perfect har- 
mony with the appearance of the plats before harvest. The effect of the fertilizers 
began to be apparent early in the season, and became more and more conspicuous as 
the season advanced, up to the time of heading out. After that period the unferti- 
lized plats appeared to make greater progress than those that had received the ferti- 
lizers, but in every case the difference between the fertilized and unfertilized plats 
was apparent, while throughout the season it was impossible to distinguish any dif- 
ference between plats 3 and 4, 8 and 9, or 17 and 18. In short, the coincidences in 
this experiment are too many and too uniform, and were too evident throughout the 
growth of the crop to be mere coincidences. 

Allow me here to call attention to the method of computation employed iu calcu- 
lating the results of thisexperiment. AsI have said, I have assumed that the changes 
in natural fertility from plat to plat were uniform; that is, that if plat A yields 30 
bushels and plat D 33 bushels, both being unfertilized, the probability is that plat B 
would have yielded 31 bushels and plat C 32 bushels without fertilizing. Suppose, 
however, we had left but two unfertilized plats in this experiment, and those had 
happened to be numbers 7 and 16, and then that we had taken the average yield of 
these plats as that of the entire plat under experiment; our apparent increase from 
the fertilizers would then have been as shown in the third column of the following 
table, the increase actually found being repeated in the second column for eomparison : 


Increase Increase 
over Blals over average 
Tand 16. | unfertilized. 


Plat | Inerease 
No. | as found. 


2 3.7 2.9 4,5 
3 US ies eee ae 1.0 
5 4,3 3. 8 5.4 
6 6.0 5.9 7.3 
8 3.6 3. 7 5.3 
9 4,2 4.1 5. 7 
11 5. 6 4.2 5. 8 
12 5.6 3. 0° 4.6 
14 4.8 2.2 3.8 
15 2.5 ey 2.7 
7 5.5 4.7 6.3 
18 5. 8 4.6 6.2 
20 5. 2 er lienss 3.4 
21 5.9 Ue 2.8 
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Comparing the duplicate fertilized plats, disregarding potash, and omitting No, 14, 
for the reasons already given, we have the following results: 


| Increase Increase Increase 
Fertilizer. Plat No. as over plats wey 
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un fertilized. 
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In the one case the extreme variation in the rate of increase on duplicate plats is 
but half a bushel, or 9 per cent of the lowest rate, whereas in the other it is nearly 
3 bushels, or 97 per cent. In other words, the margin of error according to the first 
calculation, is about 14 per cent of the average total yield of the fertilized plats 
under comparison, whereas in the other case it is nearly 8 per cent. 

If we had taken the average of the eight unfertilized plats as the basis of computa- 
tion the case would have been scarcely any better, as shown by the Jast column of 
the tables. Moreover, either of these methods would have been totally misleading 
with respect to the relative yield of the barn- yard manure and linseed-oil-meal plats 
numbers 20 and 21, owing to the decided decrease in natural fertility of that end of 
the plat. 

Averages are very convenient to the hasty computer, and averages must settle 
many questions for the most careful investigator, but it is plainly possible to draw 
wholly erroneous conclusions from an average. 

In the same field with the plat devoted to the experiment just described, and lying 
contiguous to it, are two plats devoted to simliar experiments with corn and oats. 
There is this difference, however, between the soil of the wheat plat and that of the 


corn and oats plats, and that is, that while the surface of the three is quite uniformin ~ 


appearance, digging reveals the fact that the corn and oats plats are located upon a 
grave] subsoil, lying from 2 to 5 feet or more below the surface. This gravel subsoil 
gives sufficient natural drainage for ordinary farm cropping, but in the hope of secur- 
ing greater uniformity of drainage tiles were laid through these plats on the same 
plan as through the wheat plat. The desired end seems not to have been accom- 
plished, however. We do not get the uniform results from this work that we do from 
the wheat, although further cropping may obliterate some of the inequalities that 
are now perplexing us. 

But anyone who is familiar with the method in which sand and gravel are strati- 
fied in kames and moraines will realize that it is not probable that the soil resulting 
from such formations should be so uniform in quality as that from the weathering of 
a material like the bowlder clay of the Ohio drift or of limestone or sandstone rocks. 
The layers of sand will weather much more rapidly and form a soil of much greater 
depth than those consisting chiefly of coarse gravel. 

In the case of deep beds of sand, the weathering may penetrate to such a depth as 
to impede drainage, whereas in that of coarse gravel the soil may be so shallow as to 
leach too rapidly. <A large proportion of the field experiments made at the Ohio 
Station have been made upon soil of this character, and the more I work upon it and 
study it the more fully Iam convinced that it is not the best soil for comparative 
tests, 
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POT AND BOX EXPERIMENTS. 


I suppose that Dr. Paul Wagner, director of the Darmstadt Experiment Station, 
has made a greater number of pot or box experiments than any other man, and that 
he may with propriety be styled the leading advocate of this method of research. I 
regret that Iam not able to quote directly from Dr. Wagner, but I probably do him 
no injustice in quoting froma report of his work published in No. 81 of United States 
Consular Reports. His position is there stated to be that ‘‘it is difficult to find par- 
cels of ground like one another all in all; the measuring and dividing them off, the 
working, manuring, sowing, and harvesting, as well as the fixing of the weights of 
the products realized can not be the same in each instance.” 

All of this is quite true; but the question arises, Is the pot method wholly free 
from similar sources of error? and is it not probable that the errors of this method, - 
insignificant though they may appear as they stand, may yet grow to proportions 
quite as great as those in well-conducted field experiments, when multiplied by the 
factors required to bring them into comparison with field work? But this multipli- 
cation must be made; the farmer deals with bushels and acres and our results must 
be stated in bushels and acres before they can be of any value to him. 

In order to throw some light on this question I have calculated the percentage 
variation between the yields of neighboring unfertilized plats in the fertilizer experi- 
ment previously referred to, and also between those of certain synonymous plats of 
wheat in our variety- test of this year, reported in our July bulletin. In this ease, 
the seed had been derived from different sources, and some variation in product would 
be expected on this account. These lots were purposely sown on adjoining or neigh- 
boring plats for comparison. The soil is river bottom, underlaid with gravel at a 
depth of about 5 feet. 

For comparison with this work I have calculated the variation in forty-five tripli- 
cate pot tests, as reported by Dr. Wagner, and thirty-five similar tests reported in 
Bulletins 6 and 8 of the Imperial College of Agriculture and Dendrology of Japan, by 
Dr. O. Kellner, who has closely followed Dr. Wagner’s method. The variations are 
calculated in percentages of the lowest yields, and the results areshown in the accom- 
panying tables: 


Variations between duplicate plats. 


OHIO STATION, 1889. 


Fertilizer tests. Variety tests. 
Wheat. W heat. 
Plat : Pla 1e€a 

No. Product. | Variation. No. Product. | Variation. 
Bushels. Per cent. Bushels. Per cent. 
1 31,9} as 5 29.3 cae 

31.8 6 28. 53 
- re 8 3. 8 7 29. oh 2.7 
. a ae 36. 16 ip 

; . 12 36.16 ; 

S 8.4 2. ; A5 

13 29.9 18 31. 08 
ie SoM 8.4 | 99 30. ies 3.4 
ye lt cot 27. 50 : Ae 

19 31.0 27 30. 00 
s ; 17.0 , 7.0 

2 26.5 28 32. 16 
29 31. 04 : 3.6 

39 36. 00 
40 34.90 : 5.3 

51 29.58 
52 29. 12 : 1.6 


General average variation, 5.0. 
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Variations between triplicate pots. 


DARMSTADT STATION, 1886. 


Barley. W heat. Flax 
Varia- Varia- Varia- 
Product. hae Product. oe Product Fai 
Grams. | Per cent.| Grams. |Per cent. | Grams. | Per cent. 

11,01 6. 90 | 18. 63 ) 

LSE 6. 12 19.35 

11. 50 f BoA" | Seiden ab elas l 16. 6 

11. 62 J 7. 01 j 19. 63 

23. 87 19. 31 2A; 73 | 

24. 45 6. 0 18. 78 9.0 59. 36 

25. 30 20. 47 55. 61 6.8 

28. 06 26. 76 57. 14 

30. 04 7.0 25. 25 6.0 67. 52 

29. 33 25, 42 66. 73 5.8 

20. 12 14. 04 70. 62 

20. 41 2.9 13. 64 7! 43. 26 

19. 83 14. 43 41. 76 12.4 

21.61 18. 80 46.79 

23. 12 7.0 17.13 9.7 53. 96 

22. 97 17.57 55.14 2.5 

15. 83 10. 53 53. 79 

14. 93 73: 9.13 NBS, 3 30. 44 

14.75 9.36 9 33.38 9.6 

17.51 12. 49 30. 83 § 

16. 72 4.8 10. 82 15. 4 3% 6 iE . 

17. 36 1 POA; 36. st 5.9 

14. 83 9. 94 35. 20 

15. 06 | 3.3 10. 08 5), 29. 03 

14. 58 9.58 29.78 dete 

15. 47 12. 49 Siig 

16.01 3.9 11. 06 20.7 35. 12 

i on 10. 35 z 12 5.38 

28. 10 21. 09 36. 98 

29. 20 3.9 24. 00 13.8 65. 33 

28. 30 22. 25 61. 53 6.3 

29. 54 25.55 61. 46 

30. 03 4.6 26. 14 Paes 68. 26 

28. 70 25. 80 70.13 REY 

26, 2) 23. 06 | 70. 46 

28. 00 6.8 21.09 6.4 59. 72 

26. 20 23. 45 60. 84 Tale 

29, 02 24, 92 64. 00 

30. 41 4.8 25: a 4.1 71.68) | 

29.10 2455 er 72. 61 2.9 

17. 80 12, 92 70. 53 

18. 10 1.2 13. 00 8.6 44.14 

18. 02 11. 97 44, 73 2.2 

21.41 7A 5: 43. 75 

20. 20 6. 0 16, 21 8.9 52. 22 

21.02 16. 07 RISE. 1.5 

52. 99 
AV. vari 
ation BO seen cote Co ar A Pa Pat — eet 6.3 
JAPAN STATION, 1888-89. 
Barley. Paddy. Rice. 

: Varia- Varia- : Varia- 
Product. fan: Product. toi Product. ae 
Grams. | Percent.| Grams. | Per cent. | Grams. | Per cent. 

140 112.0) 633. 9 
171 22k 136. 5 94.4 6.6 
145 124.4 [ 38.3 | 599-5 
208 105. 4 f 2 688. 4 
isi 7.2 84. 1 | 682. a 71 
194 S 113.8 J 622.3 
244 95.5 669.3 
224 12.4 O27 8.3 695. 1 3.9 
217 100. 4 678.8 
242 375. 6 ) | 688. 8 
206 7.4: 392. 2 4.4 678. 3 Boos 
206 380.0 1) SlTon 
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Variations between triplicate pots—Continued. 


JAPAN STATION, 1888-89—Continued. 


Barley. Paddy. Rice. 
Product. eels Product. 2 as Product. Na 
Grams. | Per cent. | Grams. | Per cent.| Grams. | Per cent. 
307 592, 2 TANTE, 
302 27.9 564.7 7.4 643.1 27.0 
240 606. 6 564. 5 
164 467.0 695.5 
164 2 509. 0 9.0 680.3 8.5 
162 pale Vf 640. 7 
245 495.6 697.3 
211 17.9 553.9 26. 5 686: 2 Pe 
208 624.7 679, 0 
252 514 2 604. 7 
227 35. 4 620.9 24.1 638. 7 11.4 
186 638. 4 703. 2 
335 596. 4 693. 5 
315 ¢ 19.7 sts 4 8.8 san. 1f N75) 
280 626.1 643, 2 
530 590. 2 ? 359. 0 
435 33), 580. 1 11.4 390.3 8.7 
398 646.4 § 379. 5 
578. 8 449. 0 
au0.2¢ 12.5 pa 16.1 
651.3 481.9 
289.8 484, 4 
328. 4 21.8 436. 2 11.4 
269. 7 435. 2 
497 5 448.2 
as1.1 Tod 455.0 iL, 7% 
496, 4 453.1 
Av. vari- 
ation... OR emer e he ye GO) eageaemane 13.4 


These tables demonstrate the possibility of obtaining in the field results quite as 
consistent as those given by the best pot work; but in considering the table we 
should remember that in field work we expect some natural variation in the soil, 
whereas pot experiments are supposed to begin with a soil made absolutely uniform. 
When this is considered I think we must admit that unless pot culture can show 
very much more uniform results than those of the experiments referred to, we must 
assign the method to a secondary place, as compared with field experiments, in the 
study of the problem of the maintenance of soil fertility. 

I would not be understood, however, as denying the utility of pot experiments. 
It may often be practicable to make such tests where field tests are impossible. In 
such case they may serve an excellent purpose, and as they are far more easily made 
than field tests and admit of indefinite duplication on small areas, they may often 
be usefully employed in preliminary surveys of lines of work, afterward to be fol- 
lowed by more accurate tests in the field. For such purposes there is an important 
place for pot experiments. We are employing them constantly in our work, as | 
plementary to our field work, and hope to largely extend their use. | | 

Mr. Armsby said that all present who had anything to do with field 
tests would certainly feel encouraged by the results reported in the 
foregoing paper; their close agreement was very gratifying. Upon 
the question between pot and field experiments, however, there was 
something more to be said regarding the purposes of the two, which, 
according to his understanding, covered different grounds. Advocates 
of pot experiments claimed that by that method they could control all or 


very nearly all of the conditions, for example, the water supply, texture 
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and depth of soil, position of the water-table in the soil, etc., to a far 
greater extent than was possible in the best-conducted field experiments, 
and were therefore able to experiment upon more strictly scientific princei- 
ples, making all the conditions to conform save the one whose influence 
was to be tested. Pot experiments could be used in investigating sci- 
entific principles, such as the relative value of different forms of phos- 
phoric acids, and the feeding capacities of different classes of plants, 
whereas such investigations he believed were impossible by field tests. 
In his judgment the pot experiment was designed as a means of inves- 
tigation into scientific principles of plant nutrition, while the purpose 
of the field experiment was to test the application of the pot experi- 
ment. What was wanted was a field test as accurate as possible, 
conducted in some such way as had been described, not to test the 
correctness of the conclusions from the pot experiments, but their 
applicability to field conditions, some of which might tend to modify 
results. ‘This seemed to be the essential distinction between the two 
classes of experiments, 


Mr. Atwater wished to add a word in confirmation of points made in ~ 


Mr. Thorne’s paper. Those familiar with the experiments made by Sir 
John Bennet Lawes would remember how he commenced. One of his 
earlier ideas was to make a field experiment which should be uniform, 
and he selected a large portion of land and put in men with shovels and 
wheelbarrows to dig out and wheel away the soil, mixing it as he would 
if taking samples for analysis. The area thus dug out was then divided 
by brick walls lined with cement, into individual plats, each haifa meter 
or a meter square, in which the carefully mixed earth was carefully 
replaced, the subsoil beneath and the, surface soil on top, and stamped 
down as uniformly as possible. The labor of days and weeks being 
given to secure a number of uniform plats. It would seem that uniform 
results could be obtained from these plats, but as a matter of fact there 
were very wide variations, the reason for which became apparent: They 
were due to differences in moisture underneath. Another modifying 
factor in field experiments, and one which often caused considerable 
variation in results on plats in close juxtaposition, was difference in 
arrangement of the soil strata, the layers frequently varying widely 
within a short space. It was hopeless to expect uniformity of results 
unless uniformity of moisture was first made sure. 

Mr. Thorne’s method seemed to afford a crucial experiment for field 
tests. Some years ago he had followed that plan in a large number of 
experiments, and in making extended calculations based upon these 
experiments he had been astonished to find that while in certain 
experiments the effect of nitrogen, phosphoric acid, or potash was thor- 
oughly uniform, in others a large minus was shown for nitrogen on one 
plat and on another plat a large plus. Again, with corn, taking 200 
experiments, he had first cast out 120, and then weeded out half of the 
remaining 80, leaving only 40 that stood the test. He had supposed 
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that these could be relied upon for generalizations, but oddly enough, 
when the average results of the 40 were compared with the average of 
all, the conclusions from both sets were found to be very nearly the 
same. When a great number of such experiments were calculated upon; 
the “might of average figures” would be realized. 

On motion, the committee proceeded to the election of officers for the 
ensuing year. The following-named gentlemen were nominated and 
elected : 

Chairman, Charles 8. Plumb, of Indiana. 

Vice-chairman, G. Ei. Morrow, of Illinois. 

Secretary, C. E. Thorne, of Ohio. 

Mr. Armsby read the following paper: 


Is A DIGESTION EXPERIMENT FALLACIOUS? H. P. ARMSBY. 


Webster says: ‘fA fallacy is an argument which professes to be decisive, but in 
reality is not.” j 

It is to be observed, then, that the question under discussion is not that of the 
accuracy of a digestion experiment, but of the correctness of the logic upon which its 
conclusions are based. As regards this we have to ask: 

1. What is the conclusion reached ? 
2. What is the reasoning by which it is reached ? 
3. Is that reasoning false ? 

1. The conclusion is that a certain percentage of each of certain groups of proximate 
coustituents has been extracted from a certain fodder or ration by the digestive 
apparatus of the animal experimented on. 

2. The reasoning has as its data the facts, (a) that a certain amount of these 
ingredients was eaten by the animal during a seriesof days; (b) that a certain amount 
of each of them was found in the solid excreta voided during the saine time. 

Starting from these data, the argument assumes as its premises: 

(1) That matter is indestractible. 

(2) That on the average of a sufficiently long time as much of anv substance leaves 


the alimentary canal as entersit, or in other words, that the capacity of the latter is 


limited. 

(3) That matter can escape from the alimentary canal only by digestion and resorp- 
tion or in the dung. 

The reasoning may be represented algebraically thus: Let A equal the amount 
which enters alimentary canal, B the amount which leaves alimentary canal, C the 
amount excreted in dung, D the amount digested. 

From (1) and (2) we have A=B, from (1) and (3) wehave C+D=B.. Equating the 
two values of B we have A—=C+D, D=A—C. 

That is, the amount of any substance digested equals the amount entering the ali- 
mentary canal minus the amount found in the dung. : 

3. Is this reasoning correct? I am not a logician, but so far as I can see, the 
reasoning in the form given above is strictly correct. In an ordinary digestion experi- 
ment, however, we silently introduce another premise, namely, that nothing enters 
the alimentary canal except through the mouth, and say that tood minus dung equals 
food digested. This assumption, however, hus been proven to be false, and therefore, 
strictly speaking, the ordinary digestion experiment involves a fallacy. Practically, 
however, this is rather to be classed with the errors of experiment than as a logical 
fallacy. Its existence has been well known for years, although its importance was 
long underestimated, and we are even now able to make some approximate estimate 
of its amount. 

My answer to the question proposed, then, is briefly, that a digestion experiment 
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conducted according to the best methods we now possess, while not so accurate as 
might be desired, is not in any fair construction fallacious. 

It occurs to me as just possible, however, that what the Chairman had in mind in 
propounding this question was not so much the digestion experiment itself as the 
conclusions sometimes drawn from it as to the nutritive value of the feeding stuffs in 
question. 

It hardly seems necessary to remark before this audience that a digestion experi- 
ment, per se, gives us no direct information as to the nutritive value of the substances 
experimented on. The question whether the amount of digestible nutrients in a fod- 
der, as determined by a digestion experiment, is a measure of its nutritive value, is 
an entirely distinct question, to be settled by an entirely different kind of experiment, 
namely, by comparing the amounts of digestible matter consumed in different cases 
and in different fodders with the actual nutritive effect produced. Now, while there 
is no serious difficulty in determining with reasonable accuracy the amounts of digesti- 
ble matter fed, any one whu has had any considerabie experience in conducting feed- 
ing experiments knows it is by no means an easy matter to satisfy himself that he 
he has reached even an approximation to the true nutritive effect. If he makes any 
critical study of his results, he will, I am sure, appreciate the statement made by a 
student in a recent examination paper, that ‘‘A feeding experiment may be more or 
less accurate.” 

Who can tell what the live weight of his animals is, either at the beginning of his 
experiment or at the close? How much of the apparent gain or loss of weight is 
really solid matter and how much is due to changes in the percentage of water in 
the tissues? How much of the real gain or loss of solid matter is flesh? How much 
fat? How much ash? In how many feeding experiments can these questions or 
any one of them be answered? And yet without an answer to them the true nutri- 
tive effect remains uncertain. 

I am not disparaging such feeding experiments as have been made by the majority of 
experiment stations, both in this country and Europe. For the practical ends which 
they have been designed to serve, the efiect of the feeding can be determined with 
sufficient accuracy, and a vast deal of most valuable information has been afforded 
by these experiments. The question now under consideration, however, is of a differ- 
ent character, involving an exact scientific comparison of food with nutritive effect 
and requiring an exact control of all the conditions of experiment. I hold, therefore, 
that it is only by considering the results of large numbers of such experiments that 
we cap get any trustworthy information on this point, and that even then we reach 
only a greater or less degree of probability. Even a considerable number of results 
apparently opposed to the view that the digestible matter of a fodder measures its 
nutritive value, I do not regard as decisive. 

It would require vastly more time than 1 have had at my disposal, to investigate 
exhaustively the evidence bearing on this question, and the results would constitute 
a monograph for study rather than a paper for such a meeting as this. I may be 
allowed, however, to express my personal opinion that the balance of probability is 
steadily increasing in favor of the view that a determination of the digestibility of a 
fodder gives us a fairly accurate measure of its potential nutritive effect. Whether 
this potential effect is made actual in any given case depends very largely upon the 
skill and knowledge of the feeder. This conclusion, of course, does not exclude the 
possibility of finding a better measure of the nutritive effect or of greatly perfecting 
this one. Indeed I believe very strongly that our stations would in the end 
strengthen themselves by doing a fair share of strictly scientific work upon such 
problems as this, not only in connection with stock feeding, but with all branches of 
their work. 


Mr. Curtis (in the chair) said that he, for one, desired to express} 
his appreciation of the views presented in the paper just read; he! 
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presumed that most of those present would acknowledge an inability to 
discuss the matter. At his own station some digestion experiments 
were now being made, and some of the difficulties pointed out were 
met with there. It was hoped that by practice better work could be 
done in the future. The stations might expect errors in the first reports 
on these experiments; considerable experience was necessary, and until 
- it was had the results would not be of great value. 

Mr. Plumb said that in digestion experiments conducted at his sta- 
tion a higher percentage of nutriment was found in the dung than had 
been put into the animal. Those who had large experience in this line 
were skeptical in regard to the results obtained. 

Mr. Thorne said that one difficulty in both digestion and feeding 
experiments was the great variation in individual animals. This factor 
could be handled only by dealing with very large numbers of animals; 
because of its presence he had great doubt in regard to the value which 
should be attached to many of the German experiments. In the ordi- 
nary feeding experiment the possibility of dealing with larger numbers 
was advantageous. He believed that digestion experiments should be 
pushed further and with larger numbers of animals. 

Mr. Tracy said that last year the Mississippi Station had 60 head of 
cattle for feeding experiments. After handling them for 90 days it 
was found practically impossible to conduct the digestion experiment 
in connection with the feeding experiment, it covered so much ground. 
The combined action of the stations would be required, and the com- 
pilation of the various results might afford the final solution of the 
question. Until a basis should be fixed for judgment of the condition 
of the animal’s system before feeding the way would remain rather 
dark and gloomy. 

Mr. Armsby said that, so far as his experience went, while individual 
animals differed as to digestive power, their differences in regard to 
the nutritive effect of the same amount of food were far greater. 

Mr. Atwater wished to confirm the position taken by Mr. Armsby. 
Some time ago he had made similar experiments on the human subject, 
and in Germany he had conversed with men who had had a varied 
experience in these matters. In compiling the data obtained he had 
been impressed with a general idea that he thought might almost be 
laid down as a general principle, which was, that the percentage of 
each nutrient digested and not resorbed by different animals of the 
Same species—human or other—was much more constant than was 
generally supposed. <A large number of cows would individually digest, 
in this sense, nearly the same quantities from the same fodder, under 
like conditions. The matter of individual difference came in play when 
the nutritive effects were considered, the variations in which might be 
very great. . 

Mr. Plumb said that the conditions under which digestion experiments 
were conducted were sometimes abnormal, as, for instance, in the case 
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of a sheep, which was confined in a small pen so that he could not turn 
around easily. With cattle, while the conditions were more nearly 
normal, they were not average conditions. The circumstances under 
which even the most careful experimenters worked did not seem to be 
quite fair. 

Mr. Armsby said that he gave each sheep about 10 feet square, which 
allowed plenty of room. The harness was made of carpet web, and the 
animal was entirely free. He was penned in while feeding and was 
then let Joose. 

Mr. Atwater said that he had conversed with Professor Hoyt, who had 
given special attention to this subject. It was remarkable how little 
influence the abnormal conditions had upon the actual quantity of 
nutrients digested as estimated by the system in use. 

Mr. Armsby said that in the case of cows he had dispensed with har- 
ness, using a pail to collect the urine and a shovel for the dung. He 
sometimes attached a rubber bag to catch the urine. There was very 
little irritation of the animals from the harness; they were kept under 
as natural conditions as many animals free in stall. In digestion exper- 
iments he did not consider it essential to catch the urine, but did so in 
the case mentioned merely to keep the floor clean as a matter of con- 
venience. 

_ A member asked what was the effect of long-continued feeding on a 
single article of diet, perhaps not a very palatable one, as compared 
with that of feeding the same article in combination. 

Mr. Armsby replied that a direct answer was impossible. If hay were 
fed alone its digestibility could be determined with considerable accu- 
racy ; if corn were then added, the digestibility of hay and corn would 
be determinable, but it could not be told what was due to the corn and 
what to the hay. The digestibility of hay was therefore assumed to 
remain the same. Perhaps the best way was to first feed a little hay 
alone, next the same amount of hay with a like amount of corn, and 
for the third period the same amount of hay with a considerably larger 
amount of corn. If the relative digestibility was found to be the same 
in the three cases it would perhaps justify the conclusion that the corn 
did not affect the digestibility of the other fodder; but this would not 
be an absolute demonstration, and he knew of no way of getting one 
on the point in question. 

Mr. Atwater asked about the effect of carbohydrates npon the secre- 
tion of the nitrogenous digestive juices; it had been thought to interfere 
with the accuracy of the protein determinations. 

Mr. Armsby replied that of late the general view had been that that 
was a question not so much of the amount of carbohydrates as of the 
digestible dry matter fed. 
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Mr. Wing read the following paper : 
SPECIAL POINTS BEARING ON FEEDING EXPERIMENTS, H. H. WING. 


If we exclude fromthe term ‘‘ feeding experiment” all the experiments that have 
been made to determine the digestibility of fodders, we shall find that feeding experi- 
ments, with a very few notable exceptions, have been discussed solely from the 
standpoint of the effect of the chemical composition ofthe foods used upon the amount 
and quality of production. Now, while I would not underrate in the least the 
importance of the chemical composition of a fodder or ration on the animal economy, 
it seems to me that certain other considerations, that might perhaps well be called 
the physical relations of fodders and rations, have been entirely too much overlooked 
in our discussions of the results of feeding experiments. 

It is tosome of these physical relations that I desire to call your attention to-day, 
not with the idea of presenting anything remarkably new or startling, but that inthe 
discussion the views of the members shall find expression as to the best means for. 
determining or eliminating these influences. 

Palatability.—W hile we recognize the importance of palatability in a general way, 
we make no effort to estimate its effect further than to say that good results can not 
be expected from the use of a fodder that for any reason may be unpalatable to the 
animal; nor can we even foretell when this is to be an important element in our 
experiments, as a case in point will illustrate. i 

Two pens of sheep were being fed on the same ration, of which one pen ate readily 
and with eagerness, and the other daintily and in much less amount, with the result 
naturally to be expected, that the one made a fair gain while the other made scarcely 
any. Here wasa large difference in final product that was in all probability in large 
measure due to the different degrees of fondness of the two pens for the ration. And 
yet there was nothing to indicate to us at the beginning that the ration would be 
unpalatable to the one pen and not to the other. 

Mechanical preparation.—To the mechanical preparation of fodders more attention 
has been given than to any other of the physical relations, and considerable good 
work has been done upon the relative effects of cut and uncut coarse fodders, whole 
and ground grains, and cooked and uncooked food, but our knowledge of these mat- 
ters is still imperfect and it is extremely difficult to draw valuable generalizations 
from the work that has already been done. 

Combinations.—In feeding experiments where two or more fodders have entered 
into the ration it has been the common practice to feed the fodders mixed in the pro- 
portions desired, and to feed the same mixture continuously during the course of the 
experiment. Is it by any means certain that such a mixture will have the same 
effect upon the animal as the same amount of the same fodders fed singly and alter- 
nately? It would seem that here is a field well worthy of careful investigation. 
Attention is often called to the bad results following the use of a single restricted 
fodder for long periods of time. Is it not possible that the continuous use of a single 
mixture, no matter how carefully ‘‘ balanced,” will be followed by largely the same 
results as continuous feeding on a single article? I do not know that the matter has 
been investigated, but it seems very likely that the animals under experiment may 
often be unfavorably affected by such feeding. Perhaps I may be pardoned a per- 
sonal illustration. Oatmeal mush and milk is universally esteemed a healthful, 
nutritious, and palatable article of human food, but it has palled upon my appetite 
since I fed continuously upon it during my freshman year in college, and I do not 


think were I under experiment that I could be made to thrive upon it. 


Consumption of water.—That the consumption of water will vary with animals 
upon different rations has been often noticed by experimenters; but little effort has 
apparently been made to trace its effect. From our own somewhat. limited experi- 
ence we have tentatively formulated the proposition that in feeding for flesh the 
gain in weight is in direct proportion to the amount of water consumed. ‘To this we 
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have as yet given scarcely the weight of a working hypothesis; the more so as it isin 
direct opposition to the teaching of German experiments, and it is only mentioned 
now that the attention of others may be turned in the same direction. 

But whatever effects may be due to the chemical composition and whatever due to 
the physical relations, so called, by far the greatest obstacle that stands in the way of 
useful generalizations from feeding experiments is the difficulty of eliminating the 
individual peculiarities of the differeut animals from the results of the experiment. 
Of course by using animals whose inherited tendencies are the same—-thoroughbreds 
or high grades—we eliminate to some extent the liability to extreme individual varia- 
tions; but we know that even with thoroughbreds there are often striking differ- 
ences in individuals closely related. From the fact that many of these individual 
characteristics are hidden to the eye or only develop themselves during the course of 
the experiment, about the only means of counteracting these variations lie in the use 
of a larger number of animals and.in numerous repetitions of the experiment. For- 
merly it was the custom when two lots were being fed on different rations, to reverse 

-the feeding, so that each lot might for a time receive each ration; but this practice 

seems to have been almost entirely given up, and with good reason, it seems to me, 
for often the mere act of change seemed to have as much influence as the different 
rations. 

Finally, Isuppose it is hardly necessary to ca}l attention to the fact that we should 
be extremely cautious in publishing results where the sanitary conditions surround- 
ing the experiment have not been of the best in all respects, or where we have not suc- 
ceeded in attaining a production that would be considered good under ordinary meth- 
ods of treatment. 


Mr. Atwater thought the paper just read very much to the point, 
and was glad to say that some of the conclusions therein reached 
seemed deserving of most careful and thoughtful consideration. The 
plan of teeding the animals in lots A and B alike, and then diverging 
and feeding lot A on anarrow ration and lot B ona wide ration, whether 
feeding for beef or milk, seemed very likely to be fallacious in many 
cases, because, leaving out of account for the present the individuality 
of the animals, the residual effect of the ration in the first test period 
upon the apparent product of the second period was unknown. For 
example might be taken the case of feeding to test the effect of the 
fodder upon milk production. This product was dependent upon 
various factors; it was not elaborated from the food and filtered 
through the lacteal glands themselves, but it was known that in some 
way the condition of the animal very materially modified both the 
quality and the composition of the milk. While the exact facts were 
at present in darkness, it might be accepted as a convenient working 
hypothesis that the quantities of protein and fat in the body itself form 
an important factor in the storage of these substances in the body dur- 
ing the succeeding period. It was probable that the laws of nutrition 
for the cow were very similar to those for the dog or other animals, 
and it was known by such experiments as those made with the respira- 
tion apparatus in Munich (unfortunately too little understood in this 
country) to be possible, by changing not simply the amount, but also 
the composition of the food, to increase or decrease both protein and fat 
in the body, or to increase either and decrease the other. It was 
remarkable to see how the interior of a dog could be manipulated, and ~ 
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why was it not so with a cow? If during the first period the cows of 
one lot were fed with the nitrogenous ration and those of the other lot 
with the carbonaceous ration, and the quantity and quality of the milk 
tested, and then in a transition period of say two weeks, the experi- 
menter passed on to the second period, how could it be known how 
much of the protein or fat stored in the first period affected the milk 
product in the other? There was a source of error which he mistrusted 
would be found so important that a very large amount of the best 
experimenting in past years would have to be givenup. He did not 
see ‘how any single experiment station could do.much to secure the 
desired results in this line, however narrow might be the problem 
upon which it worked; but cumulative experience and the aggregation 
of data would aftord what was wanted. For some time he had had in 
mind the making of a specific suggestion to the experiment station 
workers engaged in feeding experiments, that as many of them as 
possible should coéperate in the investigation of some one subject, 
for instance that of milk production. Were the constantly used dietary 
standards satisfactory, and how were exact data to be got? When 
these were obtained it would be necessary in the first place to make the 
question very narrow, and then unite and follow it up together for a long 
time, working on a common pian. While not now prepared to suggest 
either a specific question or a specific line of inquiry, he would be 
glad to receive from the experimenters interested any suggestions as 
to the point of attack at which the investigation of any one problem 
in question should be begun. He would, with the available means 
of the Office of Experiment Stations, do what he could to collate the 
latest and best information, European and other, regarding the specific 
question selected; and then he would be glad to meet with the others 
interested at Columbus, Ithaca, Washington, Denver, or elsewhere, and 
spend as many days as might be necessary to arrange plans. The 
Storrs Station, with its very small means, would gladly codperate in 
carrying out the schedule to be made up, and so would Mr. Thorne’s 
station ; and though the experiment devised might not prove successful 
during the first season, some definite results would be obtained by 
keeping at the work. The suggestions now made were quite general; 
any of the questions involved might be taken up. He did not know 
whether the proposed cooperation was feasible, or if it were, whether 
the first experiments should be made in feeding for beef, mutton, milk, 
or pork; he had expressly thought of feeding for milk. The first question 
to be asked, however, was whether it was desired to join in any such 
work. If it was, he would do all that he could, personally,in the matter, 
and would invite those who would codperate to visit Washington and 
hold a conference for the arrangement of some experiments. He would 
suggest, first, feeding for milk, and under that either one or both of two 
questions: (1) the quantities of protein, fats, and carbohydrates to be fed 
per 1,000 pounds of live weight, and (2) the effect of nitrogenous food 
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upon the composition as well as upon the amount of milk produced— 
but this was only a suggestion. He thoroughly believed that work of 
this kind should be done, and that the sooner it was begun the better. 
Mr. Plumb said that the question was one which could not be settled 
at any one meeting of the Association, involving as it did men and ani- 
mals and the circumstances surrounding them. Like other men who 
dealt with cattle in experiment stations, he believed that he had a fair 
knowledge of stock; but if he went to a dealer in Shorthorns and used 
his best judgment in picking out three steers for a feeding experiment 
the Chicago stockmen would laugh at his selection. To illustrate, he 
had bought ten Shorthorns for a certain experiment. A stockman and 
one of the trustees accompanied him, both being very capable expert 
judges—men who attended and exhibited at fat stockshows. The trus- 
tee made the selections. When they got the animals home it was con- 
sidered best to take them around to the barns; they were not suitable 
cattle for even the ordinary feeding tests. The matter of accuracy— 
the carefulness of the men who did the work—also entered into the 
question. Again, in New England one thing was fed and in Texas 
another; the conditions of the cattle varied in different places. In the 
past year he visited an experiment station which he considered equal 
in accuracy of work to any station in the country. Looking at the 
-pig-feeding experiments, and being solicitous to know whether all the 
food weighed out and credited in the tables as eaten actually entered 
the bellies of the animals, he looked around and found on the floor and 
between the ends of the trough some corn meal and other stuff which 
had been rvoted out of the trough, but which had probably been cred- 
ited to the matter taken into the pigs’ stomachs. All these details 
affected the results, and while he knew that there were many accurate 
workers in the stations, he thought the bulletins showed that there 
were some incompetent persons engaged in these experiments. Where 
was the line to be drawn? Who were todo the work? Who should be 
thejudges? He believed thatin the experiments carried on in this coun- 
try there was a larger item of food wasted by nosing out of mangers and 
troughs and trampling into the manure than was ever credited, and it 
seemed to him that the most important point in all the work was accu- 
racy. ‘The work could not be carried on with the students furnished by 
the college men as helpers; regular assistants, worth their money in care- 
fulness of work, should be employed, for without them the work could 
not be conducted successfully. He had thrown out the work of a whole 
winter because he had only students to help him init. These students 
were sure they were right, but he had unexpectedly found something 
going on which destroyed his confidence in the work, leading him to 
reject it all without reporting it to the workers of the country. He 
would therefore say that Mr. Atwater’s scheme was a splendid one if 
the primary conditions could only be assured. 
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Mr. Curtis was sorry to hear such a sweeping assertion against stu- 
dents and their work ; it was not just to either. There were students 


and students, workers and workers, men and men, and it was unjust 


to discriminate against all students on account of one class. In his 
own experience with students, which has been large, he had found that 
about five out of a hundred would become accurate men for experi- 
mental work. He did not altogether agree with Mr. Atwater. He did 
believe that codperation was good, but both the law and public opinion 
compelled the stations to experiment in lines productive of direct ben- 
efit in their own sections. In Texas it would be very foolish to feed 
corn meal, at from 75 cents to $l a bushel, to cattle, hogs, or sheep; a 
cooperative experiment so planned would be expensive there, and he 
would not care to publish the results in that State. On the other hand, 
cotton seed and its products were cheap in Texas, and he made it a 
prime point to show the farmers the benefits they could derive from 
them ; but in the North these were deemed useless, though really cheaper 
than what was used there. He therefore agreed with Mr. Plumb in 
thinking that most of this work would have to be determined upon by 
the individual States, some of which it might be necessary to divide; 
Texas, perhaps, was too large for anything in that line, but it was hoped 
that the ground could be covered by experiments made in the various 
sections. 

Mr. Hunt moved that a committee of three, of which Mr. Atwater 
should be chairman, be appointed, with power to add to their number 
at their discretion. The motion was carried, and the Chair appointed 
Messrs. W. O. Atwater, George KE. Morrow, and D. W. Curtis.* 

Mr. Sanborn read the following paper : 


RELATION OF TILLAGE TO SoIL PuHysics, J. W. SANBORN. 


Iam asked to speak upon the subject of relation of tillage to soil physics. The 
broader relations of tillage to soil physics are biological, chemical, physical, and with 
reference to cohesion and adhesion. 

The biological relations of tillage primarily and mainly are its relation to the air 
supply of the soil. The degree and character of fermentation in the soil will 
depend in part upon the amount of air circulating through it. The action of ferments 
above ground we know are gauged largely by the supply of air. We know that the 
products of fermentation above ground in a restricted supply of air are quite different 
from those that occur in the free supply of air. The economic relations of this fact 
are very important. The same truth we believe is applicable to organic changes 
occurring below ground; we know that it is. Facts as yet secured, and especially 
the limited facts at my command, will not warrant any speculations in this field on 
my part. I can only suggest that biologists of ourstations should look very carefully 
into this side of the tillage question. In speaking of the relation of tillage to the 
chemical physics of the soil I shall ignore the fact that much of the chemical mani- ° 
festations that follow tillage operations are due to the organic changes that follow 
that high degree of fermentation which is due to tillage, and shall speak of the 
chemical changes as a direct result of tillage. 

My remarks will be propositional and assertive, as time will not admit of argu- 
mentation over so broad ground. Tillage increases surface soil porosity ; therefore 
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the ratio of the air of the soil which results in hastened soil decomposition. In a 
trial I found that the immediate surface of the soil increased 6.6 per cent in porosity 


by tillage. Between different weights of soil per cubie inch, due to varying tillage | 


tools, there was 50 per cent variation found. Tillage increases the bulk of air in the 
soil. That increased fermentation and oxidation follow increase of air in the soil is 
shown by the trials of Sturtevant, of the Chemical Society of England, of Woolney, 
and of many others who have recorded greatly increased losses of nitrogen and of 
carbon from a tilled soil over that lost by an untilled soil. 

Sir J. B. Lawes found tbat an untilled soil contained less than one half the nitrogen 
that a long-tilled soil did, notwithstanding the tilled soil was heavily manured. 
Also that ground under grass increased in nitrogen in ratio to the time that it was 
covered by grass. Thus a field laid down to grass in 1879 had 12 per cent nitrogen, 
15 per cent when laid down in 1874, 17 per cent when laid down in 1873, and 20 per 
cent when laid down in 1858. Notwithstanding these facts tilled areas, though thus 
heavily reduced in nitrogen on account of aération, were yielding yearly more organic 
matter in crops than the grass plats were with their stores of nitrogen. 

Tillage for soil aération should be limited, as in constant practice it reduces the 
organic matter too low for absorption and retention of moisture and gaseous matters 
of the air that may serve the plants. Alternate tillage and grass crop should follow 
each other for reasons that data given have unfolded. 

The constant tillage system of the West has resulted in the fermentation and oxi- 
dation of the organic matter of the soil to such an extent that the soil has been 
reduced in its stock of nitrogen and in its water-holding capacity, and has become 
physically more compact in the surface through reduced organic matter. The result 
of this tillage has been the reduction by nearly 2 per cent per annum of the wheat 
crop of the West. 

Tillage for aération should not occur on loose soils; such soils are already too 
deficient in organic matter, and therefore in nitrogen supply, in the power to hold 
moisture, and in their capacity for gaseous absorption. Plowing loose soils should be 
by cylindrical plows having straight lines on their surface from front to rear, in order 
to compress the soil and to minimize the aération necessarily secured in inverting 
the soil and through the interspaces between the furrows. Such furrows may be and 
should be flat. They also should be harrowed with wedge-toothed harrows in order to 
secure the compression of the ground and exclusion of air. Fermentation and oxidation 
will occur rapidly enough in all such soils, and at the best generally too rapidly. I 
have handled soils upon the compact surface of which manures were not fully 
expended for about twenty years. I have handled those in which the effects of 
manures quickly disappeared, and there are those in which the results of manuring is 
scarcely visible for more than a year. On compact soils, clays, and heavy loams in 
plowing, both plows and harrows should be used that increase the bulk of the soil. 
Such implements we have. Shall we plow deep for this chemico-physical effect? It 
has been held that tillage by readjustment of the soil particles, throwing them across 
the interspaces, necessarily increases the bulk of the soil just as wood or rocks loosely 
thrown together occupy more space or have larger interspaces. 

Darwin’s famous contribution to science on earth worms has shown that worms 
penetrate the soil most thoroughly and deeply, forming air passages in so doing. 
Freezing water increases in bulk one twelfth and thrusts all the particles of soil apart 
with an irresistible force. 

_ I have been digging much ground for several years and find that after passing the 

first few inches of organic soil on the surface, the soil thrown out will not fill the 
same space again; in other words, there is more air space after moving the soil than 
before moving it. In practice subsoiling has given no gain in this country, as the 
average of many trials and compilations of trials by myself have shown. Tillage 
increases the area of the interspaces on the immediate surface of the soil through 
its lightening influence on the mat of roots, whose chief weight and favorable action 
is found in the first 6 inches of the soil. 
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It is doubtful whether more than surface tillage is useful for aération or is useful 
atall. On moderately heavy to clayey soils tillage often lumps the soils, as much son 
sifting has shown me, The untouched soil has its particles thrust asunder through- 
‘out its mass by the action of frosts. Alternate wetting and drying of tilled soils 
, causes the formation of the clods mentioned. 

A series of surface-tillage trials in fitting the ground for barley showed a gain of 
one harrowing over no harrowing that was quite substantial, but excessive harrow- 
ing wasan injury. Isuspect that packing by treading and by chopping the ground 
follows the first harrowing. If so, it does not bear upon the abstract question of the 
value of aération. 


TILLAGE TO COHESION, 


The main force that overcomes cohesion in the soil is of chemical or of biological 
origin. The physical influence of plowing or the mere application of direct force to 
the pulverization of the soil particles that are held together by cohesion is of very 
small effect indeed and not worth consideration. Cohesion may be indirectly affected 
by changing the porosity of the soil and by changing its outward covering. The 
partial dead-air spaces of the soil formed by a grass sward are broken up by plowing. 
This is effective in the fall of the year, as not only the frequency but the depth of 
freezing is thereby very materially affected. When moisture surrounds the particles 
of the soil and insinuates itself into any depressions or around any irregularities of 
the particles, freezing may result in rending the particles into smaller ones. 

The fermentation and oxidation engendered by tillage varies the heat of the soil, 
as Penhallow has shown. But the variation of a degree or so is not radical enough 
to merit much attention in its influence on cohesion through the unequal expansion 
and contraction of the minerals that make up the particles, and the tendency to dis- 
integration thereby induced. ; 


TILLAGE TO ADHESION. 


In a recent experiment I found that the direct tendency of plowing is to compress 
the soil handled into less space. The plow is a double wedge, and should do this. 
The convex lines on the plow do make occasional rents in the soil. These open spaces 
where they occur do increase the lump bulk of the soil, but at the expense of draft, 
and make it questionable whether it is not better to dispense with this shape of the 
plow and leave the loosening of the soil to cultivators. The air chambers between 
the lap furrows afford air circulation between masses, as do the rended spots, but not 
where we desire it between particles of soil. The plow, then, has little influence on 
the adhesion or looseness of the soil. It serves to secure the supremacy of one plant 
by turning all foes to it under the surface, and opens the way to the formation of a 
seed bed on the surface of the soil. 

Adhesion befween the particles of the soil, then, must be overcome by other tillage 
tools. In a trial, I found that the several cultivators on the market run at only from 
1.31 inches deep to 2.5 inches deep. The effect of surface-tillage implements on soil 
adhesion is therefore very limited, and with many implements does not increase either 
the fineness of the particles or the porosity of the soil over the same soil in grass. 

What, then, are the pronounced beneficial effects of tillage? First, it destroys the 
close mat of grass, which greatly reduces air circulation in the soil; second, it insures 
the supremacy of the plant desired; third, it fits the surface for seeding; fourth, it 
breaks on old ground the crust that forms as the result of pounding rains and of rapid 
evaporation, and it readjusts the particles of a fine soil into whose surface pores the 
rain has run the finer soil, and thus it facilitates aération. It also affects the move- 
ment of water in the soil by the law of adhesion or by capillary action. 

These are all purely surface effects, and, as seen, must be largely confined to the 
surface. 
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TIME AND METHOD OF PLOWING. 


I have said that lap furrows for heavy lands and flat-pressed furrows for light 
lands were the best. For very heavy lands inclined to be wet, narrow, erect furrows 
have been deemed the best in England. Ona clay loam I found that such a furrow 
did best when it was quite moist, while a broad furrow did better in drier weather. 
This was presumably due to effect on the water supply or the capillary action of the 
soil, and to the direct influence of air currents on the spaces between the furrows. 


TILLAGE TO CROP GROWTH. 


I have confined my remarks to tillage in its abstract relations. I shall discuss 
briefly its relation to growing crops. 

There are four prominent reasons assigned for tillage of growing crops, viz, its 
influence on weeds, soil disintegration, soil adhesion or looseness of soil, and the 
water supply of the soil. Its influence on the heat of the soil I will not discuss, 
Probably it may make soil temperature more equitable between night and day—a 
desirable end. ; 

Sturtevant, Hunt, Hays, and others have shown that root entting of corn is 
opposed to its most successful growth. Voelker, Sturtevant, and others have shown 
that the bulk of roots are found in the first 6 inches of the ground, and indeed most 
of them within the reach of the deeper-surface tillage tools. We must conform our 
practice in corn cultivation to this information, unless the loss of the assistance of 
the destroyed roots in feeding the plant is more than overcome by the consequent 
gains of tillage. These gains are the destruction of weeds, soil disintegration, and 
water conservation. The weight of the dried weeds of an acre of corn is far less than 
popular estimation, and very small in their influence on the crop through soil 
exhaustion. Water is often a pivotal plant food and the measure of acrop. Weedsare 
usually annuals of rank growth and despoil the crop of water supply at a critical 
time. Weed destruction is the merest of surface work when watched closely and 
need not affect the other tillage problems, for a shallow instrument has been run by 
me with great success. For soil disintegration the running of surface tools, after the 
close mat of grass has been turned under and the soil has been fitted for crops, will 
not pay in released plant food a tithe of the cost. 

The conservation of the water of the soil can be the only adequate reason for till- 
age of corn or of crops at any depth or of tillage of crops at all, save as it may prove 
a cheaper method of removing weeds. 

Surface tillage forms a porous layer of earth whose power to move water by 
adhesion is lessened and whose readjusted particles overlay the freer currents of 
capillary water and hold it for a time more successfully below the surface. It also 
restrains heat radiation at night and its influence on vaporization and soil tempera- 
ture. 

In these facts we find the main motives for crop tillage. At what depth should till- 
age stop to conserve most moisture, and at what depth does the good results from 
saving moisture become balanced by the evils of root cutting? We do not know, 
but a compilation of trials in New York (Cornell and Geneva), Ohio, Illinois, Minne- 
sota, Kentucky, Alabama, Missouri, and Indiana show that it should not pass a 
moderate depth. Whether it should be positively shallow or not is a question to be 
further explored. 

In Missouri I tried many methods of surface tillage and means to obviate the 
action of capillarity. A very thin mulch of cut straw, of sand, and of earth sown 
upon various plats was as efficacious, as gauged by crops, as a mulch formed by till- 
age. In these cases the few weeds that grew were removed by hand; on other plats — 
the scuffle hoe run one fourth inch deep gave the best crop. Other methods were 
tried, one being a mere scarifying of the surface by spikes driven one fourth of an 
inch through a plank. The result of it all was that tillage was found unnecessary, 
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or rather there were no physical conditions found that it was necessary to secure 
through tillage, as evaporation can be checked and weeds removed without the old- 
fashioned system of tilling at all. 

In Utah for the past season I found that unhoed wheat gave better results than 
hoed wheat, and that wheat hoed one inch deep gave a better crop than wheat hoed ° 
from 2 to 4 inches deep. Potatoes hoed shallow gave 959 pounds, untilled gave 824 
pounds, and hoed deep gave 726 pounds. The average result of untilled corn was 
164 ponnds, of corn tilled deep 135 pounds, and tilled shallow 127 pounds. 

While the results on new and comparatively poor land must be uncertain, yet the 
average of duplicates shows that the great gain from no tillage over the tilled areas 
could not have been wholly accidental. On our station soil fresh from nature and in 
a section where weeds are not as prolilficas elsewhere, in short on a soil where we 
had no weeds, the elimination of the weed question gives surprisingly favorable 
results in view of former convictions regarding the value of tillage. 

At present, tilling is the cheapest method of securing these results, but justified 
invention may seek out other methods. 

The efficacious results in checking evaporation of a mere fiim of earth when sown 
on the soil three times by me, leads me to believe that very shallow tillage will con- 
serve well the moisture below ; if so, it is desirable to secure very shallow tillage, as 
it suffices to destroy weeds if conducted early. It is especially desirable for the 
reason that I found that tilled areas dried out faster than untilled areas. There is a 
double reason for this result, viz: The supply was shut off from below through 
the physical effect of the position of the particles of the soil and through the greater 
porosity of the surface soil, whereby air circulated more freely and adhesion was 
lessened because of the greater diameter, so to speak, of the capillary tubes of the 
soil. If corn is shallow rooted, or if the roots of our crops are mainly in the surface 
of the soil, it follows that by surface cultivating the soil in a measure reduces the 
water of the surface area and cuts the roots within the area moved. For both reasons 
the new fibers are forced to seek a development below or in an abnormal position. 

_ Nessler’s deep-tillage trials indicated that the soil was made drier to the depth 
tilled, but was made moister below this tilled area. Neither his work nor mine 
showed whether deep tillage made a more effective mulch for retention of moisture 
below, nor does the fact that better crops are grown above shallow tillage throw any 
light on the matter, for the influence of root cutting forbids conclusions on this 
point. Direct trials only will answer. I have such trials in hand, but the first year’s 
results are sealed to me until our laboratory is opened, which will be next month. 

- Any general conclusions that we may arrive at must be modified by soil and sea- 
son. I may draw aminor practical deduction from the effect of tillage in drying out 
the surface to the depth tilled, namely, that a seed bed should be sown immediately 
after harrowing. So, too, ground needed for early use can be rid of its surplus sur- 
face water every spring by tillage, say by cross-plowing or deep cultivation. The 
clods that would ensue can be ayoided by harrowing as the right degree of dryness 
isreached. If the soil is inclined to be dry late in the season, or dry weather comes 
on, this tillage will have saved the moisture of the layer below for the after use of 
crops. 


ROOT PENETRATION. 


The notion that we must till either before or after seeding for ease of root growth 
is of very doubtful force. I have said that the plow rather compresses the soil and 
that surface-tillage tools merely scratch the surface and at best increase porosity but 
little, and that frost sunders almost every particle yearly. Again, the penetrating 
power of roots is almost irresistible. In the marvelously beautiful and deep cafion 
back of the Utah Agricultural College are thousands of trees growing out of cracks 
m ledges and great rocks, which stand ina high and dry place unsurrounded by even 
dirt. It is sweetness of soil and the separation of the particles of soil, coupled with 
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the right ratio of water, that determines root penetration, and I am inclined to 
believe that decaying roots, worms, and frosts leave the soil in better condition for 
root penetration than tillage that converts separate particles into lumps and inter- 
spaces where before were pores and particles. Jam not quite certain that a loose soil 
will feed plants as well with either solid or liquid food as will a soil which presses 
close around the roots. 

Last year in Missouri the non-harrowed and non-plowed plats did well, while this 
year a soil which was never turned during the ages gave me fair results, but far from 
equal to plowed ground, or about two thirds of a full crop, and for obvious reasons. 
At the Kansas Agricultural College this year oats did best on non-plowed ground. 

The A BC’sof tillage are hardly known. We have speculated without knowledge. 
I do not wish to be understood to be an advocate of non-tillage. The necessity oi 
removing weeds by some means is apparent. The great value of aération of grass 
land is unquestioned, as is the necessity of breaking the crust formed on tilled ground 
in some sections of the country. That tillage restrains evaporation is not doubted. 
The other functions of tillage are probably exaggerated, or at least are very poorly 
understood. It is also possible that the factors above mentioned may in part admit 
of marked modifications. i 


Mr. Morrow read the following paper: 


STATION RrEcoRDS, G. E. Morrow. 


I think of three classes of station records in which we are all interested, although 
as agriculturists we have especially to do with but one of them. 

First, there should be a record of all decisions, directions, and authorizations by 
the controlling power. This is important where that power is lodged with a director, 
but is especially important where there is a board of control. I like the plan of havy- 
ing work decided upon after free conference between all parties interested, but there 
should finally be not a mere general understanding or verbal authorization, but a 
definite statement or direction, placed on record at the office of the station. This 
course will tend to properly fix responsibility, prevent misunderstandings, and secure 
accurate work. 

Secondly, there should be a careful record and classification of expenditures by the 
station. Not only should the letter and spirit of the law be scrupulously complied 
with in aking expenditures, but the records should clearly show that this has been 
done. Very few people will suspect any station of forging vouchers, very few would 
care to have opportunity to examine the bills paid, but ali have a right to know in 
what proportion the funds of the station are used for different classes of work. This 
information is not satisfactorily given by a long list of unclassified vouchers. At 
least once a year there should be published a carefully compiled statement showing 
to any one how much has been paid for this and that class of work. 

Thirdly, and this especially concerns us as agriculturists, there should be the most 
careful record of work done in experimentation or research. Of this there should 
be—shall I say always or almost always—duplicate records; one retained by the 
worker, the other on file at the central office. There is danger of relying on memory 
or on a record made on a slip of paper, and of waiting a little too long before making 
a proper record. Memory fails; slips of paper disappear; a fire or other accident 
may sweep away the record of weeks or months; the worker may be called to 
another field of labor, possibly leaving with a little unpleasant feeling, and he may 
not respond with cheerful alacrity to after requests for information; he may die, 
and all that he *‘has in his head” is lost. There is little danger that the records of 
work and observations will be too full. Make them as full as you like, and probably 
the time will come when you will wish they were even more complete. The mass oi 
these reports may never be published. The condensing and arranging for publica- 
tion is a difficult matter, but the publication will, ordinarily, be the more valuable 
in proportion to the fullness of the records from which it is compiled. 
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It will be a help, to suggest only one matter of detail, if each experiment have a 
letter or number by which it is always to be known. For daily note taking by the 
worker in field or stable a book is preferable. For his more permanent record I pre- 
fer instead of a book slips or blanks which can be filed. Very promptly the worker’s 
record should be taken to the central office there to be copied, allowing the first record 
to be returned to the worker. For the central record we prefer blanks with proper 
headings. In this station we have a large cabinet in which these records may be 
kept, so classified that the record concerning any experiment may be at once referred 
to. Instead of taking more of your time, let me suggest that if any of you are inter- 
ested in this matter you may visit the office of this station and examine the system 
in use here. Itscems to me simple, complete, and very satisfactory. I may say this 
without impropriety as I did not arrange the plan. 


Mr. Plumb asked to what extent the details of the experimental work 
were reported to the central office of the [llinois Station. Hesupposed 
there was a biologist, who made a great many laboratory notes, figures, 
etc. Were all these ultimately recorded in the central office ? 

Mr. Morrow replied that the matter was largely one of personal dis- 
cretion; the details were recorded to a great extent, but a working, 
thinking, inquisitive man would not, of course, consider it necessary to 
report all the notes made for his own use. He believed, however, that 
the reports made by such a man were more likely to be too few than 
too many. 

Mr. Hunt said that as a matter of fact the thousands of repeated 
experiments were recorded though not published. 

Mr. Thorne said that his own present system was unsatisfactory. He 
thought of adopting some such plan as was followed by the clerks in 
dry goods stores, the use of note slips with carbon between them, by 
means of which duplicate notes could be made with a single operation, 
one for the central office and the other to be kept by the worker. 

Mr. Hickman read the following paper: 


TESTING VARIETIES, J. F. HICKMAN. 


Testing varieties has been and is one of the leading features or branches of, we 
may safely say, almost every experiment station established under the Hatch act. 
We may go still further, and assert that this branch of so-called investigation had its 
birth simultaneously with the founding or establishing of experimental work. To 
prove this from the written pages of history is unnecessary, because the memories of 
some of even the younger men of our Association will carry them back to the earliest 
history of our State experimental farms. It was with these institutions that variety 
testing found favor, and in more recent years has either been handed down by a pred- 
ecessor or taken up by an imitator. 

Going back to the earliest work of experimenters we find that the testing of varie- 
ties has always occupied a prominent place. Beginning with the present list of | 
experiment stations in alphabetical order, we find that from Alabama down to 
Wisconsin, the entire list of stations, numbering more than fifty in all, are more 
ovless engaged in variety testing. Taking this fact alone as a basis, I think we 
have reason to believe that variety testing comes in as one of the legitimate lines 
of station work. One of two things is certain: either variety testing is a lawful 
part of the work of stations, or four fifths of the stations now in operation are 
engaged in investigations which are not strictly in accordance with the intention of 
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the Hatch act; and if this latter be the true rendering of the law, then those direct- 
ing the lines of work in many cases have started upon a wrong assumption. 

Iam not sure whether it was intended that I should discuss the propriety of stations 
conducting variety tests or not, but certainly the point is germane to the subject on 
hand, and while I do not intend to elaborate upon this phase of the question, I will 
leave it by making this inquiry: If the experiment stations do not do it, who will? 
Our subject assumes that it is or may be the work of stations, and I shall treat it 
with that understanding, and shall attempt to discuss it under the following heads: 


(1) Where shall the work be done ? 
(2) When shall it be done? 
(3) How shall it be done ? 


The first place to conduct such an experiment or test is upon the station grounds, t 
under the eyes of a vigilant superintendent and within reach of other inquiring minds, 
for even the best of men can not see everything that such an experiment suggests. 
While we may be experts in our business, experience teaches us that a novice or an 
amateur may think of something and suggest the same concerning the very work 
upon which we claim to be quite proficient. 

If other suitable places can be secured in different parts of the same State, the 
variety testing at thestation should be duplicated on as many representative soils 
as the means of the station will permit, or as the necessities of the case may seem to 
require. If the work is thorough, complete, and satisfactory in any State, it willbe - 
only after the tests have been made upon the lowlands, the highlands, the hillsides, 
the hilltops; the black lands, the clay lands, the sandy soils, the peat soils, and the 
various other soils which may constitute any large area of the State in which variety 
testing is undertaken. 

Under this first head, Where shall we undertake the work ? comes one of the most 
important points which we have to consider, and that is, the uniformity of the soil 
upon which such an experiment is conducted. To attempt to make a variety test 
upon irregular soil, or upon soil unequally rich in plant food would be simply to thwart 
the intention of the work, to destroy confidence in the kind of work, and to mislead 
in the final results. Then the first requirement is to have a piece of land about 
which there can be no question as to its uniformity in natural or added fertility. 

The second heading brings up the question, When are we justified in making a 
variety test? I answer, if at all, certainly not until the interest in such a test is 
sufficient to justify its being undertaken. The interest referred to will be manifested 
by letters received, asking about this or that variety of wheat, oats, corn, tobacco, 
sugar-beets, cotton, or perhaps vegetables or fruits. Visitors at the station or farm- 
ers at institutes or other gatherings will bring these subjects to the surface, and | 
thus indicate the timeliness of such work. 

Having decided that it is the proper thing to do, and having secured the uniform 
tract or tracts of land, as suggested above, do not for a moment suppose that the 
only thing left to do is to secure the several varieties of grain or other field crop under 
consideration, to plant them and reap the harvest, and then publish a long list of names { 
giving yields per acre, etc., without so much as estimating what the object of the 7 
test has been. But before starting out do some wide and deep thinking ; settle upon 
some definite point to be gained ; do not be too diffuse and attempt to cover too much | 
ground with a single experiment; concentrate your efforts upon one or two most | 
important points to be gained; shape your plans and ideas so as to bring out those 
points most forcibly ; have a clear-cut and clean understanding of them yourself ;- 
and then when your work is done you will have no difficulty in placing the ideas and 
points gained before those whom the experiments were intended to benefit in a clear, 
concise, and impressive manner. In plain, simple words, know exactly what you 
want, and then you are ready to begin work. 

Having decided where and when to do the work it remains now to tell how to do 
it. The amateur and the novice would say, ‘Oh, that isa small matter.” But after 
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some few years of experience I have been convinced that it is no small task to 
properly conduct a variety test. JI am fully persuaded that I know far less about 
it to-day than I thought I knew when I first undertook the work. 

To select a piece of uniform land, lay it out, and prepare it so that the several 
plats into which it may be divided are regular in size, uniform in substance, and of 
equal elevation and exposure, requires good judgment, well-tempered discretion, and 
experience beyond what we find in most heads. To select the land by mere super- 
ficial appearance is not safe, even with the expert; either he or somebody else should 
have a previous knowledge of its productions. I claim that the perfect experiment 
in variety work can not be made until after one or two years’ experience with the 
soil upon which it is made. 

Having gained a clear idea that the land selected is satisfactory in every particular, 
then the preparation of the same becomes a matter of vital importance. To plow the 
land equally deep all over requires a good, steady team, with a level-headed and 
painstaking driver holding the lever or plow handles. If the land is manured with 
yard manure much care will be required to be sure that it is evenly spread and that / 
it is of equal strength, otherwise results will be vitiated and misleading conclusiuns 
follow. Whatever other tillage is given, the leading object must be uniformity of 
work. The seed bed properly prepared does not finish the necessity of care; but 
upon equal sized plats equal quantities of seed should be used ; approximate amounts 
by guess will not suffice, but actual measurement, either by the scales or bulk measure, 
must govern quantity. Quality, regarding cleanness and Duby, are important fac- 
tors, and can not be disregarded. 

The varieties to be tested are usually numerous and are being continually added 
to; therefore one of the first things to be done seems to be to reduce the list by elim- 
inating those varieties which after one trial we are satisfied will not be a success 
upon our soil or probably in our climate. A single test will not be sufficient to reduce 
the number very materially, because the seed may have been imported a considerable 
distance and may have lacked vitality, or the climatic conditions may have been quite’ 
unfavorable, while further testing may bring out some desirable qualities and later 
develop a valuable variety. 

The second way of reducing the number on the list is by detecting synonyms. This 
may be done after the first year by a careful comparison of characteristics of the sev- 
eral kinds under consideration. Those having like points of similarity, such as like- 
ness in growth and quality of product, time of maturing, and other distinguishing 
features should be grouped together, so that in the second planting like varieties 
may be placed on adjoining plats and their identity confirmed or points of dissimi- 
larity more readily recognized and more clearly defined. 

Just at this point in our variety testing a word of caution should be noted. That 
particular point to which I would call attention can not be better illustrated than 
by relating this fact, namely: that we may, after a careful examination, decide two 
kinds of wheat to be the same in their tillering qualities, in their manner of growth, 
and in their botanical construction, but may find that one matures a little earlier 
than the other, or that the color of the berry or chaffis 10t identical, and therefore 
the wheats are of different varieties. Any one of the three points named may be 
misleading, for after the same two varieties in question have been raised near to each 
other for a series of years these characteristic differences may entirely disappear. It 
is a fact that the color of the grain is affected by chanze in locality in which the 
grain is raised ; whether it is due to a change in soil, to climatic differences, or to 
the character of plant food applied to the soil I am not prepared to say, and a mere 
conjecture in our work should not be entertained. Especially is this true where so 
many important points are likely to enter into the cause of such a change. 

The various ways of propagating and hybridizing are continually multiplying the 
number of varieties at a rate that indicates a continuation of a long list for some 
time to come. Besides these sources of new varieties, we must always expect to 
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have some unscrupulous seedsmen, who will give new names to old varieties merely 
for the sake of the dollars and cents it will return to them. 

In view of the foregoing facts, the experimenter who undertakes to test varieties 
must do so knowing that before him lies an unending task. He must realize that he 
will have to come in contact with some very puzzling and perplexing questions. He 
must also be prepared to combat unscrupulous companies and individuals; to stand 
up for that only which he knows to be correct. Having singled out of many varie- 
ties a few that are worthy of continued trial, he should then begin to inquire by prac- 
tical experiments to what kind of land each variety is best suited. This, according 
to my own experience, is a leading question from persons seeking information on yari- 
eties, and very frequently comes in this form: ‘‘ What variety of wheat would you 
recommend for a clay soil, a black soil, a sandy soil, a loam?” ete. These are ques- 
tions which to the inquirer are of vast importance, and if the experimenter is able to 
answer these properly and with some degree of accuracy he has accomplisned some- 
thing which the farmer might not be able to do for a series of years by making experi- 
ments personally. He may thus have saved or rather have made for him hundreds 
of dollars, which he would have lost by experimenting for himself. These points of 
specific information can not be gathered ina single season, but will require time, 
patience, and experience such as none of our stations have had as yet. Since it will 
require a series of tests to decide such questions, it would seem an economical and 
safe plan for the stations undertaking such work to rent or lease a number of pieces 
of land in different parts of the State for a series of 5 years, with the privilege of a 
second lease if at the expiration of the first period the further test seems desirable. 
I am aware that many would advocate the plan of having the farmers themselves do 
this work. But I feel quite 4s certain that those approving or favoring that plan 
have uot had any experience in attempting to carry out such a scheme. 

The Ohio Station has made the effort to conduct variety tests by the gratuitous dis- 
tribution of seed, sending with the same a blank indicating the kind of answers 
expected when the crops were gathered, and at the same time a po stal card to be 
returned by the one receiving the grain. The postal was already written and 
indorsed, and needed only the signature of the person and to be dropped into the office 
to insure us that the grain sent had been received. These postal cards were in almost 
every case promptly returned, but this was too often the last heard of the experiment. 
I am very safe in saying that 50 per cent of such tests have never been heard from, 
and with the other 50 per cent (if the test was on wheat) we could pretty safely 
count on 10 per cent being reported as failures without any further explanation, 
10 per cent sowed on corn ground among the corn, 5 per cent sowed on potato 
ground, 5 per cent on oats stubble, 5 per cent on clover sod plowed under, 5 per 
cent on ground that had been in wheat the previous year, 5 per cent on land top- 
dressed with a heavy coating of yard manure, 5 per cent on land fertilized with 
homestead fertilizers at the rate of 600 pounds to the acre. In view of these vary- 
ing conditions of previous management and tillage it was simply an impossibility 
for any one to tabulate specific information. I have also tried to give directions from 
the home station, but without success. 


The Chairman requested Mr. King to speak upon the subject, 
WuatT DorEs A LYSIMETER TEACH? F. H. KING. 


Mr. King said that his selection was an unfortunate one. He had been invited to 
consider the question some time ago, when it had seemed impossible for him to 
attend this meeting. He had had no practical experience with the lysimeter. During 
the past vear his work on soil moistures had been confined to studies made in the 
field, his only approach to lysimeter work being studies of the rate of capillary move- 
ment and of the rate of evaporation from a cylinder of soil 4 feet in length and 1 foot 
in diameter, a study with reference to the bare soil without vegetation. From his 
impressions on reading results of experimental work with lysimeters he had become 
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in some measure prejudiced; he saw no hope of obtaining from them palpable results 
specifically applicable in field investigations or to field conditions. He thought it 
most important in the study of soil physics to make a wide study of field conditions 
and get at the facts irrespective of any preconceived theory. It seemed that in this, 
as in a great many other matters, investigators stood where Darwin would have 
stood had he lived a hundred years before his time and had attempted to build up 
the great doctrine which bore his name. He could not have succeeded, for at that 
time the facts had not been collated and the needful basis for reasoning was abso- 
lutely non-existent. Lysimeter and laboratory experiments might afford sugges- 
tions, but the conclusions derived from these sources should not be carried over 
into the field, which ought to be studied directly. In Story’s Agriculture the 
capacities of different kinds of soil for moisture were given, but in his own study 
of that question as it presented itself in the field, involving the examination of 
more than 2,000 samples taken in different places, he had been unable to obtain 
results anywhere within experimental or scientific reach of those given by Story. 
To illustrate: The highest ascent of moisture that he had found in clay within a foot 
and a half of permanent water in the ground and immediately after long rains was 
only 30 feet, whereas the book made it much higher; and the highest percentage of 
moisture he had found in sand, even when taken below standing water in the ground, 
was 4 per cent below that given in the work referred to. In the approximation to a 
lysimeter which he had studied in the laboratory with a current of dry air at a high 
temperature passing over the surface of the soil the surface never became dry even 
when the water-table was maintained four feet below the surface; it remaimed wet 
throughout the experiment, covering more than six months of continuous action. All 
knew that this condition did not exist in the field where the surface did get dry; 
therefore it seemed necessary to make further studies of Nature as she exists, rather 
than, or at least side by side, with Nature as she might be produced. 


On motion, at 12 o’clock in. the meeting adjourned. 


THE PERMANENT COMMITTEES ON AGRICULTURE AND 
CHEMISTRY. 


JOINT SESSIONS. 
MORNING SESSION, WEDNESDAY, NOVEMBER 12, 1890. 


The meeting was called to order at 10 a. m. 

It was stated that the topics to be discussed in the joint meeting of 
the committees on agriculture and chemistry were as follows: 
Mriiheral disestion™ 222.) oook 22 ee eee Paul Schweitzer, Missouri. 


W. O. Atwater, Washington, D. C. 


Cooperative field experiments with fertilizers. - ; C. L. Ingersoll, Colorado. 


Methods for the analysis of milk....-...--.-..--- G. E. Patrick, Iowa. 
Asiandard milk test. 2 2-252... 22.5.2 rhinos eee G. E. Patrick, Iowa. 
: : : : H. P. Armsby, Pennsylvania. 
9 “7 © 
Isa digestion experiment fallacious ?......--.-- W. H. Jordan, Maine. 


Mr. Atwater read a paper on codperative field experiments with fer- 
tilizers, an abstract of which follows: 

The experience of the stations in field experiments with fertilizers 
was referred to. A number had earried them out on the plan detailed 
in Cireular No. 7 of the Office of Experiment Stations on Codperative 
Field Experiments with Fertilizers. Among the objects of these experi- 
ments are— 

(1) To work directly upon farm lands in different localities and aid 
owners in learning the deficiencies of their soils and the requirements 
of their crops. . 

(2) To help farmers to become familiar with the forms and action of — 
commercial fertilizers and to better understand their profitable use. 

(3) To encourage a spirit of investigation, and thus to gradually 
develop farm experimenters whose work will be useful to themselves 
and their communities, and who will serve as a means of connecting 
the stations more intimately with the agriculture of their respective 
States. 

(4) To gradually accumulate data upon which may be based generali- 
zation of values regarding the wants of our soils, the action of fertiliz- 
ers, and the feeding capacities of different crops. 
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The experience of a number of stations was cited in illustration of 
the value of such experiments in the ways referred to. While they had 
been in many cases unsuccessful, yet on the whole those stations which 
had carried them out the most thoroughly had found them useful in a 
very high degree. 

Special stress was laid upon the sources of error, the principal enes 
being variations in soil and the effects of plant food accumulated in the 
soil in residues of previous crops and from previous manuring. One 
great difficulty is the variation in the water supply from the subsoil. We 
do not realize until we have examined into the matter how great may be 
the variations in the subsoil where the surface soil looks quite uniform. 
It is not simply the supply of plant food but the mechanical condition 
of the soil and subsoil, and especially the supply of water which inter- 
feres with the results of field experiments. 

The necessity of a more careful geological, chemical, and especially 
physical study of the soils and subsoils was insisted upon. It was also 
urged that the methods of field experimenting which experience has 
shown to be so valuable for obtaining information as to the effects of 
fertilizers upon our ordinary field crops and their different capacities 
for obtaining food from natural sources may be most advantageously 
applied to garden vegetables and fruits; in other words, that the sta- 
tiou horticulturists as well as agriculturists may find here a way of doing 
most useful work. 

Mr. Ingersoll read the following paper : 


COOPERATIVE FIELD EXPERIMENTS, C. L. INGERSOLL. 


The subject on which I am asked to give a few thoughts is one which has engaged 
the minds of many of our experimenters. ‘There are many considerations which, for 
the present at least, seem to forbid the active codperation of many stations, unless it 
may be in the line of the determination of the use and action of fertilizers. For usin 
the Far West this question, while valuable, is one to engage our later consideration. 
I can see, however, that in certain directions Ohio, Indiana, and Illinois, for exam- 
ple, could unite in the study of questions that pertain to allof these States. 

The board of agriculture in Colorado in organizing the experiment station, 
instructed the council in a general way (1) to plan popular experiments which 
would meet the immediate demand of the people; (2) to arrange a small amount of 
scientific work and carry it forward over a series of years to enable the station to 
determine some of the deeper questions involved in experiment station work. In 
Colorado the questions which lie at the foundation of our agriculture are: 

(1) Water supply, division and use. 

(2) Climatic conditions as modified by lack or distribution of rain-fall, prevailing 
winds, elevation, per cent of sunshine, etc. 

(3) What to grow under these conditions. 

(4) The particular varieties that are likely to be best suited to our climate, and the 
system of culture and irrigation whieh we must use. 

You can then see that to the Colorado board of control and to the average farmer 
questions that are more deeply scientific have but little favor and would not be well 
received at this time ; and while we may do some work looking in that direction, it 
must for some time to come be limited because of the great amount of fundamental 
work which must be performed, We of Colorado can join in some of this work with 
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our neighbors. With Utah, Arizona, and New Mexico we can codperate on matters 
which pertain to the arid region. With Kansas, Nebraska, and Dakota we can coép- 
erate to a more limited extent. For example, we find by experimentation that the 
sugar-beet can be successfully raised and with sugar content enough to warrant 
experiments in raising them for profitable use in sugar manufacture. Whether we 
acknowledge it or not, the question of profit must influence us in our work and to 
some extent determine its lines. In this pushing, active age, the close of the nine- 
teenth century, when competition is sharp, when the markets of the world are con- 
stantly changing because of movements of population and the opening of lines of 
traffic in many directions, because of the opening of new areas, and the great 
increase of certain products suddenly thrust upon the market, all these factors influ- 
ence agriculture to a greater extent than we are willing to admit. 

Amid all this the demand is made for work the interpretation of which shall bring 
to the farmers and stockmen of our country dollars and cents. To a certain extent 
we must meet this demand, and as we go West the demand seems to be more impera- 
tive. The older portions of the country are more willing to wait because their condi- 
tions change more slowly and the agriculturist can have time to adapt himself to the 
modified conditions. 

On the whole, I do not believe that codperative field experiments are to any extent 
practicable at this time. When 10 or 15 years of experimental work shall have been 
performed, when this Association shall be as many years older, then little by little 
and item by item this work may be taken up and carried forward under the general 
auspices of the Department at Washington, and in the light of its experience and 
that of this Association. 

In the discussion which followed, Mr. Frear said one point that 
did not seem to have been touched upon in the papers already read 
was the matter of soil tests in the older States, where the farmers 
wanted to know what would be the most profitable to put upon their 
soils. The question of a maximum crop was not simply a question of 
maximum fertility, but of the best soil preparation, climatic condition, 
and water supply, and it was very often true that the climatic condi- 
tions and those of water supply were the ones that had the greatest 
influence upon the development of the crop. If negativeresuits were 
obtained with fertilizer experiments, it showed that the soil did not 
require the addition of the ingredients contained in the fertilizer for 
the cultivation of the maximum crop, and the farmer learned what he 
wanted to know. Therefore the soil test was valuable, economically 
considered, without reference to its educational value, which should not 
be underestimated, and hence it seemed that in those States where fer- 
tilizers were needed there was a very great work to be done in the way 
of properly coordinated experiments with fertilizers, as economic soil 
tests simply, and not as studies of physiological matters. 

Mr. Thorne said that the necessity for great care in the selection of 
soils for these tests should be emphasized. He thought that very 
much more attention than had been paid heretofore should be given to 
the geological history of our soils, beginning with drainage and 
exposure, which in some experiments made at his station seemed to be 
the all-important matters, the success of the experiments depending 
uponthem. Referring toa statement made by Mr. Atwater, he deemed 
it no less important that the farmer should know how to maintain the 
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fertility of his soil, even though it be quite fertile already, than that he 
should know how to bring up the barren field. 

Mr. Atwater said that Mr. Thorne would find the application of cer- 
tain fertilizers profitable on soils yielding 50 or 60 bushels of corn to 
the acre, and would probably agree that the application of these fer- 
tilizers for the sake of maintaining high fertility was also profitable. 

Mr. 'Thorne said that the fertilizers would prove equally valuable in 
maintaining a high degree of fertility whether the soil yielded 30 bush- 
els of wheat to the acre or only 15 bushels. 

Mr. Hunt then read the following paper: 


EQUALIZING THE IRREGULARITIES OF PLATS, CAUSED BY DEFECTIVE GERMINATION, 
T. F. HUNT. 


The first requisite, of course, is to obtain good seed, so that the errors may be 
reduced to the smallest limit. In getting seeds from various sources equally good seed 
can not be obtained. We must experiment with the possible, not with the ideal. 

With small grain, testing the sprouting power of the seed and sowing enough to 
offset the defective germination suggests itself. There are two fatal objections to 
this method: First, variations due to the method of testing are so great as to vitiate’ 
results; and, second, there is no direct relationship between that percentage of seed 
that sprouts under favorable conditions and that which grows in field culture. 

Thirty-two varieties of oats were tested this spring in the Geneva apparatus, at two 
different times, 100 berries being used in each case. The mean temperature for the 
two periods was 60.4° and 60.1° F. The average variation in the result of the 
duplicate test was 6 per cent, and for nine varieties the variation was 10 or more per 
cent. With such variations, who would wish to decide how much seed to sow 
to compensate the defective germination? But suppose the method of testing per- 
fect, what then? Mr. McCluer tested 110 varieties of sweet-corn in the greenhouse 
and afterwards compared the percentage which sprouted there with that which 
grew in the field, in order to find the relation of the vital power to the per cent of 
live seeds. For purposes of comparison he divided the seeds into four lots. The first 
lot included 32 varieties, of which 90 to 100 per cent sprouted; the second, 37 varie- 
ties, of which 75 to 89 per cent sprouted; the third, 24 varieties, of which 60 to 74 
per cent sprouted; the fourth, 17 varieties, of which 45 to 59 per cent sprouted. Omit- 
ting fractions, the following was the result: 


1 A AB) eal 
MO. Of VARiohies 1m G2GH 1Ob 22 ooeer': << ~ - ome wn maemo ce we nee ene nnee rans none 32 | 837 | 941 17 
Average per cent of seeds germinating as shown in greenhouse Wesiiiseqoogocsaanedace 95 | 83 | 69 | 52 
PeniconiiOl Senos selmi ahi Oy WMO] Os. cco nice w on oininiwioicls =e w velnie cies = wiclelsiminicls\oiminivicie evils 76 | 61 | 60 | 55 


How little indication does a test made under favorable conditions give of what will 
be the result in field culture under unfavorable conditions! 

Any particular method of seed testing is not the most favorable for all classes of 
seeds. Of 82 varieties of corn tested in 1888, 94 per cent sprouted in the Geneva 
apparatus, while 80 per cent grew in the field. Of the same number of varieties 
tested in 1889, 95 per cent sprouted in the Geneva apparatus and 80 per cent grew 
in the field. 

On the other hand, I have tested Kentucky blue-grass seed, from 17 different seeds- 
men, with the following results: In the Geneva apparatus, less than 2 per cent 
sprouted ; in soil in the greenhouse, 9 per cent; and in soil in the open air, 21 per 
cent, 
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These tests show that no calculations based upon the sprouting of seeds in seed 
tests would be sufficiently trustworthy as a means of equalizing results due to defect- 
ive germination. 

With corn, it has been the custom at some stations to report yield and corrected 
yield. The corrected yield is the yield which would have resulted had there been a 
perfect stand and the yield with a perfect stand had been in the same ratio of corn 
to stalks as the yield from the fewer number of stalks. As a reason for declining the 
use of this method in the experiments with corn which have been reported from this 
station, I have heretofore stated that corn growing at different thicknesses would not 
yield in proportion to the number of stalks. I base my opinion on the following 
experiment: Corn was planted during the past three seasons at six different rates of 
thickness, ranging from 47,520 to 5,940 kernels per acre. From two to five plats of 
each thickness, differently distributed, were planted each season. 

The following table shows the number of kernels planted, the number of stalks, 
and the bushels of corn harvested from each of the different plantings during each 
of the seasons given : ; 


Number of kernels planted and the number of stalks and bushels of corn harvested, 1888-90. 


: 1889. 5 
NGTRE 1888 1890 
No. of plats. ones No of Bushels No.of | Bushels | No.of | Bushels 

a ean stalks of corn stalks of corn stalks of corn 
UEIELEC ’ | per acre. | per acre. | per acre. | per acre. | per acre. | per acre. 

Ry Serene sete Seo nies Ree Eee teeeees 47, 520 29, 460 83 36, 700 61 37, 390 26 

8 BS een ee eee 23, 760 17, 100 95 19, 820 86 19, 820 48 

SSE SA Sa Seen 15, 840 13, 940 87 13, 270 91 13, 920 59 

1 BAGS BRAC CeCe oases 11, 880 12, 350 83 11, 110 93 11, 280 63 

ee ee Sie eco ve weer cae 9, 504 11, 540 ‘ 72 9,170 82 10, 270 62 

mie Sea ce SRG Se ei hs Soe 5, 940 8, 200 60 6, 260 56 7, 300 50 


This table is sufficient to show that the yield of corn was not in proportion to the 
number of stalks harvested. The following table, giving the pounds of shelled corn 
for each 100 stalks harvested, brings the point out more clearly. 


Pounds of shelled corn for each 100 stalks harvested. 


. Pounds of shelled 
N o. of corn for each 
No. of plats. kernels 100 stalks. 


planted 
per acre. | 4999 | 1889.| 1890. 


ES SB eR ac SAO ERO RODEO Ho SOR OBO Saar oS ann Seen OSS ESO NaS SONOS SSS saee 47, 520 17 9 4 


eee eet Toe 8 ee Se ht NT AE 5 Nae Rte 23,760 | 31! 24 14 
eee Se teh ht OMS Pe a Rae as 7 ane eee 15,840 | 35] 39 22 
17,5 eee SS SO Peet Af eee pe ee ob LTP Oi! Bieta ee eee 11,880] 38] 47 31 
ie Ak By ee See an ee Pees carrey PEPER AL ceo sa. oe 9,504 | 35] 50 33 
BM ie, WES ica 80S een ibe eames Re es tk rere 5,940 | 41] 50 39 


There was not only a great variation in the ratio of corn to stalks for the different 
ratios of thickness, but the variation in the ratio was greater some years than others. 

The plan of planting more kernels of corn than the number of stalks desired and 
then thinning to the desired number has doubtless suggested itself to every field 
experimenter. This plan is helpful, and in some experiments practicable. It must 
be done, however, at the right time and with care, or else the disturbance from thin- 
ning will be worse than the evil of irregular germination. It must also be remem- 
bered that the stand will not be perfect even with this precaution. The thinning 
will not be absolutely accurate, and many other causes will combine to cause slight 
irregularities. In some experiments this method can not be practiced, as, for example, 
when corn is planted at different times, for the variation in the germination is here 


one of the results to be studied. 


made during the past 3 years at the Ilinois Station illustrate this point. 
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Before leaving this portion of the subject, J. 
wish to point out that while the irregularities due to defective germination is an ele. 
ment not to be ignored, it is of less account probably than the irregularities arising 
from a multitude of causes which affect the result of an ordinary field experiment. 
With small grain especially, and with corn to some extent, as shown by the previous 
table, the plants themselves tend to equalize the irregularities by tillering or sucker- 
ing and by yielding a greater or smaller proportion of grain to straw or stalk, 

The results with oats in experiments in sowing different amounts of seed per acre 
The fol- 
lowing table gives the relative quantity of seed sown and the relative yield of oats 
during the three seasons: 


Relative quantities of seed sown and of oals harvested, 1883-90. 


Relative} Relative yield. 

Plat quantity 

‘ of seeds 
sown, | 1888.| 1889.| 1890. 
Do... eee eee eee ee ne eee tener eee en ceee ences 100 82] 97 75 
Hise oerogoS00se SH qseEcO Opt SOOUD OliCogs BeDeOSodon sec Goce Re conuDoEoorCoon 87.5 93 | 100 85 
Bonne ne cence ene eee ee ee err renee nen e eee e ene nee ae 75 96 91 05 
A ce aleie 6 cee = new ne eee ee ene cm ms ce meme wee ae nse ws wine eels eno sa oem einininin => 62.5 100 84 100 
Beem e cee ence ae eee nee ww ne eee ene ene enna eanenn tana 50 971 82 (0 
O osoos sae deo sooo seosoooscHod Sducpas onc dopdoods suosetosSsugnacscuedse lor: 37.5 98 63 74 
Teco a Agen GUO SES UCOC OO HEH SG HSU O GUM SHE e/ DEO cIO SU 6. CaO ORME OUD SC MOIOLUREGe 29 95 70 87 


As showing how the plant adapts itself toits circumstances, the following data are 
instructive: . 
The number of plants growing on +5) acre was determined in four parts of each 
plat, and the number of culms harvested on similar areas ascertained; the aver- 
Undoubtedly there is a very wide limit of error 
in the method used, but it is sufficiently accurate to carry the conviction that the 
plants are held in check by their neighbors or spread themselves as their resources, 
‘soil, water, air, and sunlight, will allow. 


ages of the results are given below. 


Number 


Number 

Plat. of seeds | Spain of culms 
sown. harvested. 
ear tea, Sieve oe enctorapevetee Smisie s witain ate arclers Bra @onetis 214 93 135 
Ne ee ae pte aera ase ayer ate eral ial ete ole ei em aidlta lee uel aro whale aici eiickans Shetardichave's 187 85 123 
7 dig La Se Gee, 58 Uae eee oe ee ee ae aenae ones Sones 160 86 135 
ne or et ne ay ats aa ta ie febwin Sieteiei= avera(Bislleimumrer vaietasve Gislmierae auerateus mae 133 67 102 
RR Ms or oo ial fe ora re Ciare stele tm ecie ms = aelewe SE eet one StRa ere Sie eareerale lave 107 52 117 
CS cat pyle 2 REM Dhak A Sop ic ea ee EOE ee ee ce ee 80 45 105 
Pf oo aot, Sees SN ee ek ee ee eee eae Ba etal sia ate eta etonssslaie 53 28 85 


The method which I wish to propose to equalize the irregularities due to defective 
germination will also equalize the irregularities produced by many other causes. 


This method is simply a duplication of plats. 
plats, but a large number of small plats. 
of 18 pruned and ls unpruned rows of corn. 


What is wanted is not a few large 
Here is a table giving the relative yield 
Hach pruned row was adjacent to the 


unpruned row with which it is compared ; the same quantity of seed was sown and 
the cultivation was similar. 


28979—No. 3 


8 


114 


Teelative yields of pruned and unpruned rows of corn. 


| | | 
Row. Pruned. (Unpruned. | Row. Pruned. | Unpruned. 
| 

LBs se bce sade tec ete sree ce 63 OE eee ee 70 100 
Use esdicnise senso sac gassssace 73 100 BP oesesscsesrtee secs shcer- 8 100 
Be ee CACO SHES Dore OSsee 63 ODS) lo een ee ee 70 100 
2 aS ee en ees 100 S00) eee eee eee oe ae ee 100 100 
Tea ee ee ee 67 EDO ha es aoeens Sone eee 79 96 
ee eee Sion ene 83 LOOM Gee 2 eeeanee ee eee eee 77 100 
Gener semeectoscot cose cies =. 79 100 || 17 ......--..--------------: 62 100 
BAe wesc ae co tecee Seok. 87 AOD) 88 See ocean Sean see 66 100 
tise send: dedete Soca ee eS eee Sl 100 ——_ — | —_——_ ——_ 
LOE Se se Re we sone ase 75 100 AVOlS20-2------- 5ES- 76 100 


These 13 comparisons were made on 8 plats. The average relative yields from the 
pruned and unpruned-portions of the plats were as follows: 


Average relative yields from pruned and unpruned portions of plats. 


Plat. Pruned. | Unpruned. Plat. Pruned. | Unpruned. 
Wan: Soeeones Soe nee serene < 82 100} GeeS 2 Sos 222 se oe oe 72 1°0 
7A AO EERO eee 80 TOO" |) eee Doe see as ee 83 160 
ee eee mae a eecmitemieinrais 76 NOD svinonossctcscodocsesecce-S- 79 140 
ANS Sas eee a Dare eee whe 72 100 —$__ —__ } ——___ ___ 
Cn Ae Lee ee eee 7U 100 Ayerate-iso-- 2 77 100 


Thus I have 144 comparisons between the pruned ana unpruned portions. In these 
144 comparisons there were six cases in which the pruned row yielded more than the 
unpruned, three pairs of rows in which the yield was the same, and 135 cases in which 
the yield was in favor of the unpruned portions. I have not told you anything about 
the size of the plats nor given you any information about the stand. Yet, have you 
any doubt that the difference in yield was in this instance directly the effect of root 
pruning? 

The pruned and unpruned rows compared were only 1.360 part of anacre. The 
144 comparisons were made on 0.8 of an acre. 

On the other hand, here is another experiment which was made on 1.3 acres. The 
tract was divided into three equal parts. One plat was drilled with corn; on 
another the same amount of seed was planted in hills, and the corn cultivated one way. 
On the third, the corn was planted in hills and cultivated both ways. The kind and 
quantity of cultivation was the same on each plat. The yield was as follows: 


{Yield per| Relative 
acre. yield. 


Bushels. | Bushels. 
HAS HIG ALOT ROQHDO WEES oe om oo ae ete ae ae el oe ee ee 64 100 
inis CulVCallon ONG WAY. <2. 2- eee oe ee ae oo ne ee eae ea ete 59 90 
DDR So. 5 Sos cicees do Soe eatls s oath as Teese ee eee eee oe ee eee Bee ae ee ee 5U 78 


Please notice that the greatest difference in relative yield was substantially the 
same as in the root-pruning ex periment before mentioned. Notwithstanding a half 
more land was used, would I be justified in claiming with any degree of certa nty 
that the difference in results was due to the method of planting and cultivating the 
corn? 

No field experiment can be considered at all satisfactory unless there are at least 
two plats devoted to each item of the experiment whose results agree more closely 
than do those devoted to different items of the experiments. Of course if one getg 


ee 
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corresponding results during aseries of seasons, thatis, has duplication by repetition, 
he may justly consider his results trustworthy ; but if irregularities occur he does 
not know whether the difference is due tothe season, soil, or accidental causes. He 


has no means of getting at the limit of error in bis work. 


In my judgment, three plats would be the best number, usually, to devote to a 
givenitemin an experiment. If an accident occurs to one of the plats we still have 
duplicate results. If one plat gives results considerably different from the other two 
the experimenter’s attention is at once directed to seek the cause of the variation. 

The plats need not be large. It is much easier to get comparable results from 10 
tenth-acre plats than from 10 one-acre or 10 ten-acre plats. The large plats have no 
compensating advantages over small plats properly duplicated, but they have disad- 
vantages. I find from one fortieth to one tenth acre plats answer well for many plat 
experiments. For most experiments with small grain I like twentieth-acre plats ; 
and for corn, where it is desired to cultivate the plats with horse machinery, I like 
tenth-acre plats. For variety tests of corn I have used fortieth-acre plats with fairly 
satisfactory results if any variety tests may be considered satisfactory. 

The plats devoted to a single item of an experiment should be as widely distributed 
over the tract as the separate items of the experiment will allow. It is not sufficient 
to merely ascertain the results from equal parts of a plat, although it is often desira- 
ble as an additional measure. 

While I do not by any means think plat experimentation is the only method 
of agricultural research, I do think there are certain problems of importance to the 
farmer, for whose benefit the stations were founded, which are capable of demonstra- 
tion by this method. With a proper duplication of results and a scrupulous regard 
to small details, I believe many of the irregularities of results in plat experiments 
will disappear, and with it the statement met with in some quarters, that plat 
experimentation is merely a means of pacifying the farmer. 


Mr. Redding said that while he had been much interested in Mr. 
Hunt’s paper and figures, it seemed particularly instructive to those 
who grew corn as closely as wheat and oats were grown in the South. 
He would suggest to those experimenting in corn, cotton, and other 
cultures involving the hill system or a small number of plants, varying 
from 1,800 to 3,000 plants to the acre, that when stands were defective 
in test rows the only scientific method of correction was to equalize the 
stands. : 

Mr. Morrow said that all experimenters in this line regarded with pro- 
found interest and great personal gratitude the work of Sir John Ben- 
net Lawes, of Rothamsted, England. The young experimenters should 
not be discouraged so long as they do their best. No one could now 
doubt the care, patience, and skill evidenced in the work at Rothamsted 
after fifty years of experiments, but on his visit there last year he had 
been struck with the variatiop in stand of the root-crops, and as he 
Saw the things that could not be avoided even with the best of care, 
and that those wonderful experiments in wheat did not mean just what 
they would if every stalk was just where it belonged, he had thanked 
God that we were not doing so very badly even in young America. If 
we did not get perfect results he should not feel that it was our fault. 
The young gentlemen should take courage and go ahead, recognizing 
that there are hosts of things that can not be done. Seeing that even 
Rothamsted could not control Nature and make her do exactly as we 
wished, had been a great help to him. 
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Mr. Armsby said that at the Pennsylvania Station in the past season 
they had eight plats (four pairs) of corn grown in drills for silage. 
The stand upon these plats was somewhat irregular. Instead of 
attempting to count the stalks, he and the assistant agriculturist went 
through each plat from end to end and formed a general idea of their 
appearance and nature. They then repeated this survey, staking off 
those portions which it was decided to reject, using as a criterion their 
best judgment as to the average yield of the plat and rejecting such 
portions as were manifestly wrong; for example, one portion where a 
heavy rain had made a washing and the crop was irregular the dupli- 
cate plats were separated by four other plats. The results of the four 
pairs of duplicates agreed very closely. While this of course was 
insufficient to prove the value of the method, it might serve to raise the 
question whether an experimenter’s individual judgment was not a legiti- 
mate means of correcting errors in plats and whether it was necessary 
torely upon mechanical methods for correcting yields. If the impartial 
estimate of one, two, or more experimenters was a legitimate means 
for such a purpose, the method might possibly lead to good results. 

Mr. Myers said that there were difficult questions involved in plat 
selection. He tried to fellow the advice furnished by the Department 
of Agriculture, but the problem in his plat experiments was to find 
a system that would answer the most questions from the farmers of 
West Virginia. In that State conditions were different from those 
in Illinois. Here was a great loam prairie, with the strata lying almost 
horizontally, so that a problem solved for Champaign would be solved 
for an area of perhaps 100 miles in diameter; whereas in West Vir- 
ginia, for a stretch of 300 miles from one end of the State to the other, 
the strata lay nearly vertical, sometimes broken by river courses. The 
results of plat experiments on one stratum in the coal formation would 
differ greatly from results obtainable on any other stratum in that for- 
mation. If, for example, he stated to the farmers the results for water- 
melons at his station, they would make the trial and declare the state- 
iment a humbug, because their work would be subject to different 
chemical and geological conditions. Mr. Scovell, he thought, had 
most magnificent opportunities for carrying out plat experiments, his 
soil being uniform and his geological strata lying beautifully; but his 
experiments would answer only for the blue-grass region of Kentucky ; 
on the tipped-up region extending from South Carolina to Vermont 
his deductions would amount to nothing. Outside of the simple prob- 
lems involved in the feeding of plants, the excellent experiments made 
in New Jersey, Connecticut, and Massachusetts solved nothing for the 
farmers of West Virginia, where the geological formations were entirely 
different. So far as his investigations went, this matter had been 
wholly neglected in the plat experiments made in this and other coun- 
tries, but attention should be paid to it in order to reach results worth 
having. The geological formation—coal, limestone, alluvial, ete.— 
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should be stated. Results obtained on the rich prairie land of Illinois 
were worth nothing in West Virgina or on the red hillsides of Georgia, 
solving nothing but the feeding capacities of plants. 

Mr. Myers said that while he admired the good intentions of Mr. 
Atwater in regard to codperative experiments, he could not altogether 
agree with him. Men in Ohio, Illinois, and Indiana could perhaps 
codperate in a certain line of experiments, but farmers on rich prairies 
eared nothing for fertilizers. It was useless to pile corn in a pig pen 
and say, ‘‘Go in, pigs; we will give you more corn,” when the pigs 
already had more than they wanted. A soil could be overfed or fer- 
tilizer work wasted upon it, which was a pity except so far as scientifice 
interest was coneerned. The geological problem containe1 the point 
he particularly wished to enforce. What did the results in these plat 
experiments mean? Probably no man present could tell from the 
results of his own experiments what their effects would be upon the soils 
in West Virginia, because the geological problem had been neglected, 
at least in published results. 

Mr. Curtis said that he would go further than Mr. Myers and speak 
in regard to the especial value to the whole United States of Mr. 
Atwater’s position in the matter of cojperative experiments. Hethought 
that both gentlemen touched the borders, but failed to reach the center 
of the trouble. it would be well for Mr. Atwater not only to plan the 
general character of plat and fertilizer tests, but to define more clearly 
the conditions on which they should be based. [or example, a set of 
experiments could be carried on in different parts of the country under 
temperature conditions as nearly alike as possible; another set could 
be conducted under similar geological conditions, and another set under 
like conditions of moisture. The question was, whether with these dif- 
ferent conditions, results could be averaged, and whether Mr. Atwater 
could get something reliable from the average results in codperative 
tests. The speaker differed from Mr. Myers in believing that he 
could. If certain fertilizer tests gave results on rich land and also on 
poor land, it was immaterial that the yield on the former was double 
or triple that on the latter; if the same relative proportions were the 
same, conclusions could be drawn from such results. 

Mr. Hays said that in Minnesota the wheat farmers demanded ferti- 
lizer experiments and the station had made them, but the results were 
not yet summarized. In general it had been found that in those sec- 
tions where wheat could no longer be profitably grown fertilizers failed 
to restore good crops, and it was considered a great point to tell 
farmers that they must handle barn-yard manure. Conditions in Min- 
nesota were different from those in the Kast. In plat experiments on 
land that had been in wheat from 10 to 20 years commercial fertilizers 
containing the three elements spoken of, with the addition of lime, 
plaster, ete., were generally found unprofitable. Plats were arranged 
in long strips, the Minnesota method of seeding wheat being employed, 
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sometimes with a fertilizer attachment. With crops planted in hills 
some work had been done with alternate rows; for instance, the prun- 
ing of roots in alternate rows. 

On motion adjourned to 8:30 p. m. 


EVENING SESSION, WEDNESDAY, NOVEMBER 12, 1890. 


The joint committee reassembled at 8:30 p. m., Mr. Dabney in the 
chair. 

Mr. Dabney stated that he and his co-chairman, Mr. Sanborn, were 
obliged to attend the session of another section. He announced the 
program for the evening, and appointed Mr. Jenkins to preside at 
the meeting. 

The Chairman (Mr. Jenkins) said that the report of the committee on 
butter standard was first in order. 

Mr. Scovell stated that the committee was a joint committee, com- 
posed of three members from the agriculturists and three from the 
chemists. Someof the committee were absent, and probably the report 
would not be concurred in by all; it was a report of progress, and the 
committee would ask that the subject be continued for another year. 
Some data had been expected from Mr. Jordan, of Maine, who was on 
the committee, but such data had not arrived. 

The report was presented, as follows: 


REPORT OF COMMITTEE ON BUTTER STANDARD. 


Your committee appointed to investigate the matter in regard to a butter standard 
met at the outset with considerable difficulty just as to what its duties were. The 
question arose whether the object was to ascertain the amount of butter fat gener- 
ally present in marketable butter, and from such data ascertain the minimum or 
average amount of fat in such butter to be used as a standard, or whether its duties 
were to suggest a uniform standard for butters to be used in butter tests based upon 
butter fat. From the drift of the debate which resulted in the appointment of the 
committee rather than from the wording of the resolution under which the committee 
was appointed, the majority of the committee concluded that the lattcr was the object 
sought, and therefore the data collected bear on this subject. It is unfortunate 
that in so many butter tests of cows so little chemical work has been done, and 
especially that so few analyses of the butter of the test have been made. 

Finally, your committee do not feel justified from the data at hand in recommending 
at present a butter standard, but ask leave to make this a report of progress and 


allow it to continue the investigation. 
M. A. SCOVELL, 


E. H. JENKINS, 


Committee. 


Mr. Seovell said that from the drift of the lively debate had last year 
the committee had concluded that a butter standard was wanted by 
which to test reports of dairy cows. The question was as to the true 
basis which should govern ecaleulations. Should the butter contain 10 
or 20 per cent of water, or 80 per cent of fat, or what was the basis to be? 
When a Jersey cow gave 80 pounds of milk a week there were no data 
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to show what butter fat that contained. The committee believed that 
for tests made by or through the stations a certain amount of fat, deter- 
mined from the butter of Jerseys, Holsteins, or other cows, should be 
adopted as a standard. Unfortunately but few tests had been made. 
Mr. Scovell detailed the results of certain tests, referring to the fol- 
lowing table and to others which he placed upon the blackboard. 


Results of a test of the cow Dora 26001. 


Yield of milk Per cent of butter fat | Caleulated amount of butter 
i aor a found in milk. fatin milk produced. 
Date. ae oF = ai ae eS 
forn- : orn- : orn- 4 

ing. Noon. | Night.| Total. ing. Noon. | Night.|";,, g. Noon. | Night.| Total. 

lbs. los. lbs. lbs. | perct.| perct.| per ct. | lbs lbs. lbs, lbs. 
NO Se cas bt at ais aerate 2088) |eeeser 20. 2 40.10 5; 8 see esk ay | Me) Woo seeicc 1.11 2. 299 
20 ABO COO Oe Le Lots samm Ian er ete 19.12 | 39.4 GA2 aces By (O-\) Ue AUD) lacasace 1.106 | 2.315 
7) ge IOI GS er ee 19. 13 1B} 2) |p ales al 45. 0 5.3 ez 5.2 | 1.0388 | 0.945 | 0. 627 2.610 
eee Tacainlevsics oaier 15.4 13.3 | 12.13 | 41.4 5.7 7.6 6.4 | 0.854 | 1.002 | 0.820 | 2.676 
Ose ahaiaja atsiatatsaie/arcic 12:7 14.6 |} 18.12 | 40.9 4.4 7.2 6.4 | 0.547 | 1.537 | 0.880 | 2.464 
DA eens sees 15.5 12.9 | 12.14 | 40.12 6.3 5. 4 5.6 | 0.957 | 0.678 | 0. 721 2. 356 
DO ieee asec o ais casas 149 12.6 | 7.12} 34.11 5.6 6.5 6.8 | 0.816 | 0.804 | 0.527 | 2.147 
Grand total..]....... EER Loree. ETOH al eee an ed aon ee EN 16. 867 

Calcu- 


LEG Meera area lated | Actual | Per P ee. 

Amount |centage g's of fat |amount|) butter | cent o 
Date. of but- jof fat in CON as less fat | of but-|found by| butter 
termilk.| butter- mile ~ | in but- |terof 80} churn- | fat in 
milk. * |termilk./percent; ing. | butter. 


Amount 
of but- | gain (+)| Amount 
ter fatin| unac- jofcream, 
butter. | counted 
for. 


fat. 
lbs. per ct. lbs. lbs. lbs. lbs. per ct lbs. lbs. lbs, 
1G Re sere as 7.8 0. 2 0. 015 2,284 | 2.132 2.1384 | 82.21 2.308 | +. 024 11.4 
7 eeonats ae 8.0 0. 25 0. 02 2.295 | 2.14 2.123 | 80.9 2.250 | —. 045 11.5 
7) Nie eee AP 10.0 0.3 0.03 2.580 | 3.34 3. 33 81.2 2.626 | +. 046 13. 8 
Qo tea soe 10.8 0.3 0. 032 2.644 | 3.5 3. 81 78. 21 2.761 | +.117 14. 2 
Bde tems ae 9.0 0.2 0. 018 2:446 | 3.2 3. 44 80.3 2.634 | +. 188 12.4 
DA ts ie eae 8.0 0. 2 0. 016 2.346 | 2.15 2.15 82.0 2 406 | +. 060 11.3 
Oars ee 7.4 0. 25 0.018 2.129 | 2.11 2.114 | 81.1 2.200 | +.071 10. 12 
Grand total GIS0 | Eases -149 | 16.724 | 21.04 ZISD YS Weaeeneee 17.185 | +.461 84.6 


Mr. Seovell thought it apparent from the reports cited that a contin- 
uation of the same standard and calculation of 80 per cent butter fat 
would afford a fair basis for future experiments. If all cows were alike 
the amount of butter fat to be produced could be very nearly ascer- 
tained by analysis of the milk and skim-milk. It was reported that 
some cows gave over 1 per cent in skim-milk, however treated. The 
committee asked to be continued, desiring further time for investiga- 
tion before recommending the adoption of a regular standard for butter. 

It was moved that the report of the committee be accepted and the 
committee continued. 

_ Mr. Armsby asked whether Mr. Scovell could explain the fact that 
in many of the reported cases the butter contained more fat than was 
announced in the milk. 

Mr. Scovell said that the amount was in excess in almost every 
instance; he could not account for it. The butter was analyzed in 
duplicate and the results were controlled by Babcock’s method of gray- 
imetric calculations. 
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Mr. Hays suggested that in continuing the work the committee should 
use some cows which had been taken to the State fair, niger “up and 
down” results for comparison. 

Mr. Curtis inquired whether in the analysis of butter fati in the butter 
the figures “82” meant simply $2 per cent of the commercial butter. 

Mr. Scovell said that they did; it was not water-free substance. 
Slices were taken from the pounds as made, placed in a bottle, slowly 
melted, and the sample taken. 

Replying to a question by Mr. Wing, Mr. Scovell said that he had 
not meant to state that he could not find a trace of fat in the skim-milk; 
instead of “ trace” he should have said a measurable quantity. 

Mr. Wing said he had done some work in creaming milk during the 
past summer, and some dealers in dairy implements had claimed that 
the separation of cream according to their methods gave no trace of 
fat in skim-milk. This he did not believe, analyses by gravimetric 
methods showing an average of 0.23 per cent. 

Mr. Scovell said that by the Babcock method there were little glob- 
ules of fat, but four together showed less than 0.02 per cent. He 
could read to half of a division. By the Adams method he got less 
than the filter paper called for; it was the poorest looking skim-milk 
he had ever seen. | 

Mr. Lyons asked Mr. Wing at what temperature he set ne milk. 

Mr. Wing said thatit was set at 44°, sometimes for 12 and sometimes 
for 24 hours. 

Mr. Failyer inquired whether Mr. Scovell had made determinations 
as to the effect of more or less working upon the per cent of butter fat; 
whether the amount of water would vary much. 

Mr. Scovell replied that the butter had been worked until he gave 
the order to stop, except in one instance, and in that there was only 
78.21 per cent butter fat. Then the salt came to the outside; it did 
not in any other instance. He was therefore unable to answer the 
question. 

Mr. Failyer said that in some butter a greater per cent of water was 
indieated, and he had thought it probable that this was because the 
butter had not been sufficiently worked. 

Mr. Scovell said that he had taken the sample as soon as it was 
weighed. 7 

Mr. Hays said that in working butter practically, without the check 
of an analysis, he had experienced trouble in getting it uniform as to 
the amount of water contained. The troubie arose from the time and 


temperature at which the churn was stopped and the temperature of. 


the wash bottle; if stopped wher the globules were small and the 
water cold, the water could not be worked out so well. Heonce worked 
out about an ounce of water to a pound on the scales after another man 
had worked the butter until he thought he had it dry. 
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Mr. Myers said that he believed the variation in the butter to be due 
to variation in churning. He had carried on some work with reference 
to testing eows by the churn, the agricultural papers having said a 
great deal about tests of cows, and a good many people, especially Jer- 
sey people, having insisted on the churn test. The question was, What 
reliance might be placed upon the churn test? He was extremely sur- 
prised at the closeness with which Mr. Scovell had been able to work 
in the instances cited. Last winter a long series of tests had been made 
in West Virginia. Ten pounds of milk were used in each test. It was 
found that although in the several tests the same quantity of milk was 
put into the churn and given the same number of revolutions at the 
same temperature, and all other conditions being made as nearly the 
same as possible, yet in 10 pounds of milk there would be a consider- 
able variation, amounting to a number of ounces in the yield of cows. 
It was only necessary to overchurn the milk, or if that was not enough, 
to let the milk sour a trifle to excess, and throw in an excess of warm 
or hot water. It therefore appeared that in testing cows practically by 


the churn there were comparatively untouched problems. He was glad 


that Mr. Scovell had taken hold of the matter. ‘The question of testing 
milk was now, he thought, reduced to a mechanical operation. Hither 
Babeock’s or Beimling’s process would give results within the limits of 
chemical error, and with either apparatus or by Patrick’s or some other 
method, milk could be tested rapidly in the creamery, so that he hoped 
the problem might be solved before the next convention of the Associa- 
tion.- Light could already be seen, but it might be depended upon that 
the problem was not to be solved by the churn, which was not the key 
to the situation. A standard butter would have to be established, and 
he thought Mr. Scovell was close to the mark in fixing the standard at 
about 80 per cent. However, the percentage could be made to fluctu- 
ate. Highty-two per cent butter could be raised to 85 per cent in ten 
minutes by simply working out a little more water, or it could be 
reduced down to nearly 70 per cent with perfectly fair churning, by 
stopping thechurn, and salting and packing it in, as was done by creamery 
men. A great many people salted their butter in the churn with brine 
and sent it off between 70 and 80 per cent butter, keeping the water in 
on purpose. A practical creamery man who looked at the process used 
at the station, said that if it were employed in the creameries their busi- 
ness would ke broken up by the oleomargarine people; it was necessary 
to put in more water. On beiny told that the butter would not then 
be honest, he replied, “It is all right, it is butter,” and that he was 
willing to buy up all the butter he could, put it in the buttermilk, and 


-. give it a most tremendous dashing; he could make a profit by handling 


the butter in that way. Farmers and creamery men were as tricky as 
others, and could so doctor their butter as to make a very good quality 
into a very bad one. The churn was a very poor means of testing 
butter. 
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Mr. Scovell said that he had tried to keep the conditions uniform. 
He had expected to find that the churn was not fit; he thought there 
would be «a great many more variations than there were.. The cream 
was taken from the creamery and put in a stone water bath at 80° F.; 
he put it in at noon and took it out the next day to churn it; at 10 a. 
m. it was put in cold water and allowed to remain until it got to 63°. 
He had not experienced a great variation in churning. At one time 
when he stopped churning the buttermilk was at a temperature of 62° 
and at another time it was 66°; it varied so much and no more. He 
kept the temperature regulated as nearly as possible in churning. 

Mr. Curtis said that at his station considerable work in that line had 
been done, and he was somewhat familiar with the bulletins on the 
subject. He was surprised at the closeness of Mr. Scovell’s results; 
he would go further and say that he doubted whether they could be 
duplicated. 

Mr. Scovell said that very likely they could not. 

Mr. Curtis said that he feared there might be error in the closeness 
of Mr. Scovell’s results. He himself had since his childhood been a 
practical dairy worker in prime dairies and creameries in different lati- 
tudes, and believed that he could churn as well as anybody. He could 
take test cows from any part of the world, churn their milk before 
those present, challenging them to detect anything wrong, and would 
give them the churn and the cows too if he failed to make a difference 
of from 2 to 10 ounces in their yield. It was utterly impossible for any 
churner in the United States to churn a dozen samples and work them 
to the same or within 5 per cent of the same amount of water. He had, 
therefore, for the last 3 or 4 years emphatically protested, privately 
and officially, against the use of churns in these tests. The time was 
rapidly approaching when all public tests would be made by a fat- 
extracting standard, he did not care by what method, but the simpler 
the better; it need not be one which a ten-thousand dollar chemist 
would be required to operate; one which could be worked by a man 
at 50 cents a day would be better. For the last 2 years he had made 
tests at the Texas State Fair, using the Patrick test, which had given 
universal satisfaction to the contestants. He did not believe in 80 per 
cent butter. Ifa sample of that, together with a sample of 75 or 78 per 
cent butter, were submitted for choice to a butter judge—a commission 
man, not a chemist—he would prefer the lower per cent butter for its 
flavor. 

Mr. Patrick said that the public were rapidly adopting the opinion 


expressed by Mr. Curtis, being educated up to it by the State fairs, at — 
which in each succeeding year fewer tests were made by the churn and - 


more by the new, quick methods. 

The Chairman said that it was questionable whether the ideal dairy 
tests of the future were to be made at State fairs rather than at the 
home stables, where the cows are under normal peri and not 
worried by the presence of numerous spectators. 
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Mr. Hays thought that the Association might arrange to have some 
cows tested just before going to the State fairs and again just after 
their return, in order to ascertain whether or not the tests made at the 
fairs were valuable. 

Mr. Atwater believed that the question before the meeting was 
worthy of serious attention. At the State fair in Vermont last year 
considerable effort was made to compare the milk of a number of cows 
brought together from all parts of the State. Being considerably 
interested in the result, he afterwards made inquiry of Mr. Cooke in 
regard to it, and was informed that it was not at all successful, and 
the conclusion had been reached that the tesf made at the fair was not 
a fair test of the cows. Some time ago the Office of Experiment Stations 
had received from Vienna copies of a report on such a test made atthe 
International Agricultural Exhibition at Vienna, with the suggestion 
that the same be sent around to the stations. In replying he had 
not stated the fact, which he would state now, that the copies were 
not so distributed because it did not seem that reports of such a test 
were worth having. While it might be that this was a slightly exag- 
gerated idea, he thought that it contained a good deal of force. 

Mr. Neale said that the chemist of the Delaware Station had busied 
himself since January with analyses of butter made by the separator 
process, using the old-fashioned churn and the new-fashioned extractor. 
The lowest percentage of butter fat, according to the speaker’s rec- 
ollection, was 79, and the highest 85; in the vast majority of cases it 
ranged from 80 to 81, corresponding closely with the results reported 
by Mr. Scovell. 

Mr. Scovell thought it would be well for the Association to adopt 80 
per cent provisionally as a standard of comparison in its own work for 
the year, the data obtained to be reported to the committee, which 
would save refiguring in case any other basis was finally agreed upon. 
It was necessary to have a comparison between results by the churn 
and by analysis. He would recommend as a provisional standard 80 
per cent on the test of the milk minus the skim-milk fat. 

Mr. Myers said that the matter was now in the hands of the commit- 
tee, which could send in communications and take such steps as were 
needful to perfect the investigation. 

The Chairman said that Mr. Scovell’s last suggestion would be consid- 
ered as the first communication from the committee. 

Mr. Patrick’s remarks on a standard milk test were now in order: 


A STANDARD MILK TzEsT, G. E. PATRICK. 


Mr. Patrick said that the two subjects assigned him (a ‘‘ Standard milk test,” and 
“Methods for the analysis of milk”) were very properly merged intoone. Thesubject 
of milk tests had already been discussed to some extent, and as that was the more 
practical branch of the double-headed problem he would treat of it first as distin- 
guished from methods of analysis. By a milk test was meant something different 
from the method used by the chemist in his laboratory ; something was meant which 
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an unskilled person could employ without a laboratory. All present were familiar 
with the fact that Europe had furnished us some years ago, with a number of 
so-called tests, for instance, the lactoscope and lacto-butyrometer, in which a separa- 
tion of the fat was obtained by shaking up in a tube with ether; also with the lacto- 
crite and with another centrifugal machine, in which the milk was placed in tubes with 
acid. American chemists had soon ascertained that the first two of these four tests 
were incorrect ; the lacto-butyrometer was superior to the lactoscope, but was found 
to be not really trustworthy. The other two tests were too costly for general use on 
this side of the Atlantic, or in fact anywhere. Within the last 3 years, however, 
there had been a great revival of interest in America as to quick methods of milk test- 
ing. First, 24 or 3 years ago, came Professor Short’s, a most excellent method, familiar 
to nearly all, its outline being merely the saponifying of the fat in the milk by means 
of an alkali, solidifying the soap and throwing up the fat; and then followed a little 
bunch—Failyer’s, Parsons’s, Cochran’s, and the Iowa Station test, with which latter 
the speaker had something to do. These appeared in quick succession about a year 
anda halfago. It might be said generally that in the first three ether or gasoline 
was used to dissolve the fat after its separation by means of chemicals, and the ether 
or gasoline had to be evaporated so as to leave the pure fat. With the exception of 
the European centrifugal machines the Iowa Station test was the first in which the 
casein was dissolved and the butter fat left pure without the use of asolvent. Since 
the shower of milk tests just mentioned nothing notable in their line had attracted 
much attention until about 3 months ago, when the Babcock and Beimling tests 
appeared prominently on the dairyman’s horizon. The Babcock test had already been 
mentioned ; it required nothing but the mixture of oil of vitriol, sulphuric acid, and 
milk in bottles brought up to necks, a number of which bottles were placed in a ciren- 
lar frame, their necks turned inward and inclined upward, and the frame made to 
revolvesome 600 or 800 times a minute for 6 or 7 minutes, when the machine was stopped, 
some hot water put in to carry the fat up into the necks, and the revolution resumed for 
2 minutes longer to throw all the butter up into the necks, which completed the test. 
The Beimling test was not so well known ameng chemists and dairymen as were 
some of the others. He had to-day seen for the first time a copy of a recent bulletin 
from the Vermont Station (No. 21), in which Professor Cooke described its latest 
form. The simplicity and quickness of that method seemed to place it in advance of 
any other test. According to the bulletin, one revolution of from one half minute to 
one minute—say 1 minute—was sufficient to separate the fat and bring it up into 
the necks of the tubes. He saw the test worked at the Dairy Convention a few days 
ago, when the time claimed was 2 minutes, but 1 or 2 minutes was sufficient 
to complete the test after the bottles were filled with the mixture. The question nat- 
urally arose, How was it that Beimling’s centrifugal test worked quicker than Bab- 
cock’s? It was simply because those who had perfected the invention of Beimling 
had introduced new chemicals. Beimling used pure oil of vitriol, and the test now 
called for oil of vitriol and for a mixture of hydrovhloric acid and fusel oil—amyl 
alcohol—which, according to some tests made by the speaker, seemed to aid in the 
solution of the casein and also in the raising of the fat to the surface, having a sort 
of double action. 

In regard to a standard milk test, the only one recognized was the gravimetric 
method, which was not called a test. He did not know that he was prepared to say 
which of the two or three tests which had been mentioned should be regarded as the 
standard test, but he would say that for creameries or dairymen who wished to make 
numerous tests Beimling’s was a little nearer the standard than any other because of 
simpilcity. Hesupposed that under the head of milk testing would naturally come its 
application in the work; the chemists were understood to be intimately connected with 
the dairymen and creameries. It might therefore be of interest to state what the 
creamery men in lowa were doing. The test that emanated from the Iowa Station 
was originally intended for farmers and dairymen, and was put out in such a form 
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as to aid that class, but it very soon became evident that the only men who cared 
abouta milk test were the creamery men. Undoubtedly farmers, breeders, and pri- 
vate dairymen would come to recognize the importance of testing individual cows 
and weeding out their herds, but at present it was a lamentable fact that only one 
in a great many hundreds of them saw the value of a quick-acting method of milk 
testing. A considerable number of creamery men in Iowa had adopted the plan of 
buying milk on what was termed the ‘‘relative value plan,” which was found to 
work well. It might naturally be surmised that this plan would cause great disgust 
among patrons, but such was not the case, most of them actually approving the 
method. Occasionally a man’s milk ran low, and he either dropped out disgusted 
and went into a pooling creamery or stayed where he was, like a man, and tried to 
grade up his cows as milk producers. The man who dropped out and went into the 
pooling creamery was not.a godsend to its owner, and the patronage of a number of 
such men could bring about but one financial result. In one instance a relative- 
value-plan creamery and a pooling creamery were established in the same town, and 
it took but a few months to wind up the business of the latter; all the patrons with 
scrub cows went to it and the game was a losing one from the start. 


Mr. Myers said that the Beimling test had been used at his station 
for some time, and to his mind it was by all odds the best test that had 
appeared, its work being as quick and accurate as could be desired. He 
was engaged in the preparation of a bulletin upon it when Mr. 
Cooke’s came out. One of the station assistants, who was skillful in 
handling machinery, undertook with a 6-tube machine of that con- 
struction to beat the speaker, who used a Babcock, and succeeded in 
doing so, completing his tests in less than 2 minutes, starting with 
the milk in the vessel. These tests, compared with parallel work 
carried on by gravimetric analysis, using the Adams method, were 
perfectly correct. The only necessary condition was that the machine 
be turned long enough; if properly digested every bit of the fat would 
be thrown up into the tubes. No one engaged in milk investigations 
could do better than to get one of these machines as soon as possible 
it would save a great deal of trouble. He had a 6-bottle machine 
and the operation took only about 2 minutes. The milk was meas- 
ured out, the hydrochloric acid and fusel oil put in, passing around the 
six tubes, then the sulphuric acid could be poured in, and while hot the 
milk was put in. At his station the machine was revolved a little 
longer than 1 minute; it was turned until it was sure that the butter 
fat was all out; 2 minutes would do the work completely every time. 
It worked excellently on separated milk; he had tried it on that and 
on buttermilk, sweet milk, and cream, but not on very sour milk, from 
which correct results could not be obtained. 

Mr. Patrick said that he had obtained them. 

Mr. Armsby said that according to Mr. Cooke the method was not 
good for skim-milk unless it contained a per cent of fat. 

Mr. Myers said that was so unless the tubes were read with a magni- 
fying glass. The tubes were similar to those in a Babcock machine. 
He always skimmed within one tenth, below which it was necessary 
either to put in two or three of the measured quantities and take. 
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aliquot parts of the result, or else read the tube witb a magnifier. The 
tubes he used were half the width of the Babcock tubes. Smaller 
tubes, with gradations of any desired fineness, could be used. In his 
opinion this machine settled the question of testing milk as to cost, 
accuracy, and rapidity. . 

Mr. Curtis said that Mr. Adriance, assistant chemist at his station, 
had taken the liberty of attempting an improvement on the Patrick 
tubes. He had a set of half a dozen made to order, a little more than 
double length, and accurately calculated for the volume used by Mr. 
Patrick—10.4 ¢. ¢. This worked admirably, with the exception that it 
cooled so quickly that in a large series of tests it was practically impossi- 
ble to read at a right temperature. It was true that the variation made 
was not very great, but at the same time if laid in hot water and taken 
out the fat would begin to get weight in avery few minutes. He himself 
had, by actual reading, made a difference of more than one tenth, and 
the time required was so short that he thought the narrow tubes were 
rather impracticable. 

Mr. Patrick asked whether Mr. Curtis meant that tbere was only 
one tenth difference. 

Mr. Curtis replied he meant that; he had said more than one tenth. 

Mr. Patrick said that was not much. 

Mr. Curtis said that it made a difference when the tests were multi- 
plied. 

Mr. Woll said that the test could be completed by the Babcock method 
in 2 minutes, provided the machine was revolved at least 800 times a 
minute, but he thought that point was not of great importance; those 
who had conducted large series of tests knew that the sampling and 
addition of acids were the time-taking factors in the operation. In the 
Beimling test there were two additions, first, that of the hydrochloric 
acid and fusel oil, and then that of the sulphuric acid; and when a large 
number of samples were tested there was necessarily a great waste of 
time. He was therefore inclined to think that the Patrick method, 
against which he had been prejudiced, was really preferable to Beim- 
ling’s. 

Mr. Failyer asked whether the time was reduced to 2 minutes by 
variation ip the treatment. 

Mr. Woll replied that it was amatter of better apparatus. He would 
say that when the speed was low the results were unsatisfactory ; the 
matter of speed was important. 

Mr. Myers asked how Mr. Woll got rid of the nasty curly precipitate 
that came up and got under the fat in nine out of ten cases. 

Mr. Woll replied that excess of heat applied in Patrick’s method 
caused the casein to rise in the fat. His own practice was to whirl for 
from 2 to 4 minutes, then fill up with hot water, whirl again, and heat 
the water in the drum so that it was about boiling by the time he was 
through with the whirling. 
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Mr. Scovell said that in regard to the quantity in tests of skim-milk, 
etc., Babeock had suggested that tubes holding four or five times as 
much milk could be used. The tube would not then have to be nar- 
rowed. If necessary 50 ¢c. c. skim-milk could be put in. 

Mr. Neale said that in certain lines of work it was absolutely neces- 
sary to be cautious in regard to the hundredths of a per cent in skim- 
milk, which would make a great difference in working on 3,000 pounds 
of milk, as they did at the Delaware Station. 

Mr. Myers said that he had prepared and would publish a table, cal- 
culated to the third decimal place, for use in running the Beimling 
machine; it would enable one to figure as closely as in the ordinary 
gravimetric method. The Babcock test had disappointed him; the 
curd rose in the tube, and could not be gotten out without a great deal 
of trouble. There was something defective in the description or in the 
manipulation of that test, and whoever tried to carry it out according 
to Babeock’s description would encounter a difficulty not easily over- 
come. 

Mr. Woll said that the difficulty referred to might be entirely avoided 
by using no heat until after the tubes had been filled up. 

The Chairman said that he had had but little experience with the 
quick methods, but was charmed with their rapidity and accuracy so 
far as he had tested them. They would certainly fill an important place 
in practical dairy work. In using them, however, it should not be for- | 
gotten that until much more experience was had and data obtained 
and compiled confirming their accuracy for strictly scientific work, 
investigators should not permit themselves to be led away from the 
gravimetric method, which had already been thoroughly tested and must 
remain as the standard for the present. Hiveryone who made extremely 
careful data owed it to himself and to the Association to publish them ; 
until that had been done, these methods should not be trusted in a 
strictly scientific investigation. He had seen figures of the Beimling 
machine, but not the machine itself. In using any centrifugal machine, 
it should be remembered that good chemists were scarce, and if the 
machine was operated without a protection between the whirling bottles 
and the eyes of the manipulator it would be well to have a laboratory 
Sweep or a bad chemist work the crank. 

Mr. Holter said that at his station, in using Short’s method, they had, 
as noted in their last bulletin, reduced the heat of the solutions one 
half, and thereby had done away toavery great extent with the mixture 
of fat and casein. His experience in hundreds of determinations had 
been that by heating the solutions at the lower temperature he was 
materially aided in reading the fat found. 

On motion, it was decided that the agricultural and chemical com- 
mittees should meet separately at 8:30 o’clock on the following morning 
for the transaction of special business, another joint session to be held 
immediately thereafter. 

On motion, at 10 p. m. the meeting adjourned. 


THE PERMANENT COMMITTEE ON BOTANY. 


Mr. Arthur, of Purdue University, presented the first paper, namely, 
‘‘ Reference books, how to obtain and use them.” In the preparation 
of a bulletin one of the leading things is to present the matter fully 
and clearly. Many things thought to be new are really old, and this 
indicates the importance of looking up the literature of the subject. 
The citations may be given in small-type foot-notes with no incon- 
venience to the general reader and at the same time add greatly to the 
value of the bulletin to other investigators along kindred lines. There 
is no doubt that such copious foot-notes carry weight with what is pre- 
sented above even to the most ignorant reader. In looking up the 
- literature, first examine all general treatises. These often give helpful 
foot-notes. This is especially true of all the German writings. Among 
these the foliowing are most important in botanical matters: Botanischer 
Jahresbericht, and Botanisches Centralblatt. The agricultural papers are 
of very little use, but the proceedings of agricultural and horticultural 
societies often contain much that is good. Sometimes monographs, 
theses, etc., may be found. ‘The best way to obtain reference books is 
through second-hand catalogues, mostly in German. Book houses in 
this and other countries will supply their catalogues upon application. 
Itis not easy to borrow the needed books. It was suggested that the 
books of all station and agricultural college libraries be listed and each 
station worker furnished with these lists. 

Several took part in the discussion. 

The second paper was by Mr. Atkinson on ‘ Anthracnose of the 
cotton.” The fungus, a new Colletotrichum, recently named by Miss 
Southworth, of the U. 8. Department of Agriculture, was first observed 
by Mr. Atkinson upon the leaf scars of the stem. Pure cultures were 
obtained in agar-agar and peptone broth. Many inoculations were 
made, the most susceptible parts being the cotyledons of the cotton 
seedlings. 

The idea of a standard nutrient solution for parasitic fungi was sug- 
gested, and also that cotyledons may generally be the best parts of a 
plant for inoculation. 

A- second paper, on “ Black rot of cotton,” by the same author was 
presented at the opening of the session on Thursday morning. This 
consists of a number of fungi, the dark color being partially due to a: 
Macrosporium and Alternaria, following usually upon spots infested: 
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with a Cercospora and sometimes the Colletotrichum mentioned in the 
previous paper. The “ black rust” works upon all soils and in most 
situations. There isa “red rust” in North Carolina that seems to be 
due to peculiarities of soil, as thus far no fungus can ve assigned as 
the cause. Sketches and blackboard drawings were shown of both the 
destructive fungi above treated. 

Mr. Thaxter, of the Connecticut State Station, presented the results 
of his study on the nature and form of potato scab. He found a fungus 
associated with this trouble which he was able to grow in drop and 
solid culture. When growing upon agar-agar it has a lichenoid appear- 
ance and consists of minute grayish filaments. Many successful inocu- 
lations of healthy potatoes were shown and the cause of one form of 
potato scab is determined. As yet, the place the fungus holds in the 
classification of its group has not been located. Many inoculations 
upon agar-agar and healthy potatoes were shown and the methods 
involved described. 

The paper, ‘‘New fungous diseases,” by L. H. Pammel, was a list, 
with notes, of the various fungi injurious to crops in central Iowa dur- 
ing the present season. Special mention was made of the wheat blight, 
plum scab, clover smut, and currant anthracnose. A white mold 


(Cystopus) was found upon the cultivated beet, which is a matter of 


much interest to both gardeners and mycologists. 

During the discussion of this paper, Assistant Secretary Willits 
visited the section to give an outline of the work in botany as being 
prosecuted by the Department of Agriculture. He spoke of the 
importance of botanical work in the station, as it underlies all. experi- 
mentation with plants. The work should not be merely the collecting 
of plants, but data as to soil, climate, etc., as related to fungous diseases 
and crops. The work must be scientific but with a keen eye to the 
practical side. 

Chairman Tracy, of Mississippi, assured the Shae that there 
was the closest sympathy between the botanists of the country and the 
U.S. Department of Agriculture, and that botanical work had received 
a great impetus during the past few years. 

Mr. Fairchild, of Washington, D. C., next presented a paper upon 
fungicides. An historical sketch of fungicide experiments was given, 
followed by a grouping of the various substances that have been 
employed—fifty materials in all. The theory of fungicidal action was 
pointed out and the importance of a thin soluble film of the compound 
being spread upon the foliage or affected parts. The substance used 
needs to be effective, easily spread, and cheap. Figures were given 
to show the harmlessness of fungicides to man. There are many new 
compounds recommended this year; several were exhibited and will 
be tested next year. 

‘*Copper salts for the black rot” was the title of a paper by Mr. 
Alwood. He was dissatisfied with the Bordeaux mixture and hit upon 
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of the experimental grass and forage station of the U.S. Department — 
of Agriculture at Garden City, Kansas. This station is in a typical 
region, where the rain-fall is about 20 inches and the native grasses 
scanty, principally gramma and buffalo grass. In 1888 plats of sods of 
several kinds of local grasses were transplanted to ground plowed 1 foot 
deep. In 1889 large areas were sown with seeds of many varieties of 
grasses and other forage plants. Several acres were also devoted toa 
variety of sorghums, some of which flourished. Seeds of the most 
promising native grasses were collected and those of foreign countries 
imported, and during the present season the work has been prosecuted 
on an enlarged scale. 

Many of the seeds were poor and the unusually dry season has been 
against the best results. This discouragement has been compensated 
for in part by the experiments in other directions. Thus 40 acres 
sowed to winter rye yielded 17 bushels per acre and in an average sea- 
son would easily have reached 25 bushels. Highty acres were sown to 
sorghum of different varieties, all of which grew well until the desiceat- 
ing winds of June came and ruined nearly all of them. 

The experiments warrant the following conclusions: Broad-leaved per- 
ennial grasses will not answer, butif the rain-fall is up to the average, 
the annual broad-leaved sorts, as sorghums, will succeed. Strong, deep- 
rooting grasses are best, and those with bulbous swellings at the base 
will endure droughts. Grasses producing large amounts of foliage near 
the ground, serving as a mulch, are able to survive. 

The grasses for cultivation in arid soils are to be sought for in dry 
countries. Among the species to be considered as very helpful are 
Panicum virgatum, P. bulbosum, Setaria caudata, Phalaris intermedia, 
Andropogon scoparius, several species of Boutelowa, Sporobolus airoides, 
and S. wryhtii. | 

Mr. Halsted presented a paper upon “The station bulletin,” advocat- 
ing that it be made attractive in press work and engravings, and that 
the matter, fully and clearly stated, be within the comprehension of 
the average farmer. Also, that the scientific journals receive all mat- 
ters not suitable for the farmers’ bulletin but of value to the scientific 
world. . 
~The following were elected officers for the ensuing year: chairman, 
Byron D. Halsted, of New Jersey; secretary, Roland Thaxter, of Con. 
necticut. 


THE PERMANENT COMMITTEE ON CHEMISTRY. 


At the session of the committee on chemistry, Mr. Armsby read the 
following paper on recent work abroad on the digestibility of feed- 
ing stuffs, which opened a discussion of the whole subject : 


DIGESTION EXPERIMENTS—RECENT WORK ABROAD, H. P. ARMSBY. 


In assigning this topic for discussion, I do not suppose the chairman of the chemi- 
cal committee desired me to make a categorical statement of all recent digestion 
experiments and their results, like a section out of the Juahresbericht or Centralblatt. 
Such amethod of presentation could hardly fail to be superfluous so faras the chemical 
committee is concerned, and decidedly uninteresting to the other members of the 
convention. : 

In place of this, I ask your attention to a brief consideration of some of the tenden- 
cies of recent investigation. By a digestion experiment is commonly understood an 
experiment in which the food of the animal and the solid excreta are weighed and 
analyzed for a period of several days, and the percentage digestibility of the several 
ingredients of the food computed from the difference between the amounts eaten and 
excreted. The seeming simplicity of this method led to its general adoption, and in 
years past large numbers of such experiments have been made in Europe, especially 
in Germany. A compilation by Wolff, in Mentzel and v. Lengerke’s Kalender for 1838, 
contains the results of over 1,000 such experiments. A more critical study of the 
method, however, has led to the recognition of many sources of error. For our pres- 
ent purpose it is not necessary to enter into a detailed consideration of these, but I 
may mention : 

(1) Irregularity in excretion, rendering it uncertain whether the observed amount 
of excretion corresponds with the amount of food eaten. 

(2) The presence in the dung of substances not derived from the food, but coming 
fromthe wear and tear of the digestive apparatus itself. 

(3) The complications frequently introduced by the incomplete and ee con- 
sumption of food by the animals experimented on. 

(4) In the case of concentrated feeding stuffs, the complication introduced by the 
necessity of feeding along with it some coarse fodder. 

Such considerations as these, together with the very considerable BPE} of 
trouble and expense connected with a digestion experiment, naturally gave rise to a 
desire for a simpler and more exact method. Consequently, when Stutzer, in 1880, 
proposed to apply the methods of artificial digestion outside the body, already in use 
by the physiologists, to determine the digestibility of the protein of feeding stufts, 
his experiments attracted much attention and led numerous other investigators to 
follow up the subject. 

In looking up the literature of digestion for the last 3 years, I made a list of seven- 
teen papers, nine of which were either a study of the methods of artificial digestion 
or recorded the results of experiments made by this method. Another line of work, 
which, although not strictly belonging under the head of digestion experiments, yet 
is of much value and interest in this connection, is that followed by Ellenberger 
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and Hofmeister, in Dresden. These investigators have made very elaborate studies 
of the composition of the various digestive fluids of domestic herbivora and of their 
action on the various nutrients; but more especially they have studied the process 
of digestion as it takes place under normal conditions in different parts of the ali- 
mentary canal. In other words, they have occupied themselves with a physiological 
study of the processes of digestion, while a so-called digestion experiment aims to 
determine the final quantitative result of these processes. Out of the seventeen 
papers mentioned above, four related to experiments of this general character. Of 
the remaining four papers, two concerned themselves with the proportion of metabolic 
products in the fieces, and only two were digestion experiments as ordinarily under- 
stood; that is, determinations of the percentage digestibility of food materials. It 
is evident from this brief summary that in recent years European investigators 


. have devoted their attention very largely to the methodology of the subject, particu- 


larly as related to artificial digestion on the one hand, and on the other, to a study 
of digestion as a physiological process. 

The first branch of the subject is of most immediate interest to agricultural chem- 
ists. In order to get a clear understanding of the bearing of recent experiments, it 
will be desirable to review briefly the earlier results. 

Stutzer’s first experiments * were made by digesting the finely ground fodder at 
about the temperature of the body witha dilute solution of pepsin and HCl, fol- 
lowed in some cases by digestion with an alkaline pancreas extract. The general 
result.which he reached was that a certain proportion of the nitrogenous compounds 
in each case was insoluble in these re-agents. By means of his well-known copper- 
hydrate method he was able to determine the non-albuminoid compounds, and thus 
to separate the nitrogenous constituents of the fodders into three classes, namely, 
non-albuminoids, albuminoids soluble in pepsin-HC], and albuminoids insoluble in 
pepsin-HCl. 

The latter group heregarded as indigestible by the animal and as probably consist- 
ing largely of nucleins, while the pepsin-soluble nitrogen he considered to represent 
the maximum amount of available protein in the fodder. The next step, naturally, 
was a comparison of natural and artificial digestion. In every case it was found that 
artificial digestion gave hig her results than natural digestion, or, to express the same 
thing in another way, the total nitrogen excreted in the dung was more than the 
pepsin-insoluble nitrogen of the fodder. 

Kellner foundt a difference between the two of about 0.4 grams of nitrogen per 100 
grams of dry matter digested. This difference corresponds to the average amount of 
nitrogen in the form of metabolic products which he found to be present in the dung 
in other experiments, and he consequently ascribes the low results of natural as com- 
pared with artificial digestion to the disregard of the presence of these products. 

Pfeiffer {| found a similar difference between natural and artificial digestion. He, 
however, determined the pepsin-insoluble nitrogen in the dung, and found it to be 
from 20 to 30 per cent Jess than the amount present in the fodder, showing that a 
portion of the latter had been digested by the animal. 

Stutzer§ found in later experiments, that a treatment of the residue from the 
pepsin-HCl digestion with alkaline pancreas extract, in some cases, notably with 
fodders similar to those used by Pfeiffer, extracted from 20 to 30 per cent of the 
nitrogen which the pepsin-HCl failed to remove. According to him, the pepsin- 
soluble nitrogen of the dung is not derived from the food, but from the products of 
metabolism. 

By means of experiments on pigs with a fodder containing either no nitrogen or no 
indigestible nitrogen, Pfeiffer || obtained a dung containing only metabolic nitrogen 


* Jour. f, Landw., xxXvitl, 195 and 435 ; §Centralblt. f. agr. Chem., Xtv, 322. 
SKIN, 473, || Jour. f. Landw., xxx, 149, and 
t Centralblt. f. agr. Chem., 1x, 763. Zeitsch. f. phys. Chem., x, 561, 
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and found the latter to be wholly soluble in pepsin-HC1 without subsequent action of 
pancreas extract, thus confirming to a certain extent Stutzer’s view, that the pepsin- 
soluble nitrogen of the dung comes from this source. In subsequent experiments 
with sheep upon the digestibility of dried diffusion residues from the sugar-beets, 
Pfeifier* found that the pepsin-insoluble nitrogen of the dung corresponded very 
closely with the pepsin-pancreas-insoluble nitrogen of the fodder, and that by intro- 
ducing this correction the figures for natural and artificial digestion agreed quite 
closely with each other, while the results upon the two animals were also rendered 
more concordant. 

Before proceeding to a statement of results of recent investigations on this subject, 
an exact statement of the questions which must be answered before a final judgment 
upon the value of the method can be formed, will conduce to clearness. These ques- 
tions are: 

(1) Is the pepsin-pancreas-insoluble nitrogen of a fodder capable of exact determin- | 
ation? That is tosay, is Stutzer’s method of artificial digestion a conventional one, 
like the methods for crude fiber or reverted phosphoric acid, in which every change ~ 
of condition gives a different result, or do fodders contain a group of nitrogenous sub- 
stances insoluble in these reagents under conditions approximating those of natural 
digestion ? 

(2) Does the pepsin-pancreas-insoluble nitrogen of fodders also escape digestion in 
the animal and reappear in the dung ? 

(3) Does the pepsin-pancreas-soluble nitrogen of the dung belong exclusively to 
the so-called metabolic products ? 

An affirmative answer to these three questions would establish the accuracy of 
Stutzer’s method, but in my judgment no final answer is now possible to any one 
of them. I shall consider recent results in their bearings on these three questions 
rather than discuss separately those obtained by each experimenter. 

First, then, is the pepsin-pancreas-insoluble nitrogen of fodders capable of exact 
determination? Stutzer claims that the successive digestion with pepsin-HCl and 
alkaline pancreas extract, as prescribed by him, gives the maximum of possible 
digestible nitrogen. This is indicated in his earlier experiments on the action of 
pepsin-HCl alone, when increase of the volume of digestive fluid, of the time of 
digestion, andof the strength of acid used, gave but very insignificant increase in the 
digestive action beyond a certain point. In a recent papert he has compared the 
action of a pepsin solution containing 0.2 per cent of HCl with that of a less volume 
of one in which the proportion of HCl was gradually increased to 1 per cent in the 
course of the experiment. Three different fodders were used in these experiments. 
It was found that when the action was continued for 10 hours only, the more acid 
solution dissolved the larger amount of nitrogen, but that subsequent digestion of 
the residue with pancreas solution diminished this difference, or in some cases caused 
it to disappear entirely. When the digestion with pepsin-HCl was continued for 24 
hours and followed by the action of pancreas solution the results were identical 
whether the stronger or the weaker solution was used. What is specially worthy of 
note in this connection is that an increase of the time of digestion from 10 to 48 hours 
did not increase the amount of nitrogen dissolved. 

Niebling{ has compared the action of equal volumes of the two solutions just men- 
tioned (that is, pepsin with 0.2 per cent HCl and the same with 1 per cent HCl) upon 
two fodders, and found the less-acid solution slightly less efficient, both by itself and 
when followed by digestion with pancreas extract, although the latter reduced the 
differences. Treatment of the fodder with 1 per cent HCl alone and then with pan- 
creas extract also dissolved more nitrogen than was removed by the 2 per cent pepsin- 
HCl-solution followed by pancreas extract. These results, however, are only 


* Jour. f. Landw., XxxIv, 444. t Landw. Vers. St., XXXVI, 321. 
$} Landw. Jahrb., x1rx, 149. 
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apparently in conflict with Stutzer’s. They show that with less acid in the solution 
than is prescribed by Stutzer slightly less nitrogen is dissolved, but they do not show 
whether, by increasing the strength or volume of the solution or the time of action, 
beyond the limits prescribed by Stutzer, still more nitrogen would be dissolved. 

The indications, then, seem to be in favor of an affirmative answer to the question 
under discussion, but the results are far too few to suffice for any decisive conclu- 
sions. It would seem that further experiments upon this point might very profitably 
and easily be made; especially would it seem desirable to try the effect of successive 
treatment of the same substance with the digestive fluids. A comparison also of 
commercial scale pepsin, Which has generally been used in this country, with the 
pepsin solution prepared directly from the stomach of the pig, according to Stutzer, 
would be desirable. 

Our second question was, Does the pepsin-pancreas-insoluble nitrogen of the fodder 
escape digestion in the animal? As was noted above, Pfeiffer found that the pepsin- 
HCl-insoluble nitrogen of the dung corresponded quite closely to the pepsin-pancreas- 
insoluble of the fodder. Niebling, in his recent paper, found that the pepsin- 
pancreas-insoluble nitrogen of the dung was but slightly less in amount than that of 
the fodder. Jordan,* on the other hand (to trespass for a moment on ground assigned 
to the next speaker), found the pepsin-HCl-insoluble nitrogen of the dung on 
the average less in amount than the pepsin-pancreas-insoluble of the fodder, though 
this was not true in all cases. If we assume that in Jordan’s experiments further 
digestion of the dung with pancreas solution would have dissolved more nitrogen from 
it, as was the case in Niebling’s experiments, it would appear that some of the pep- 
sin-pancreas-insoluble nitrogen of the fodder was digested by the animals, and the 
same remark may be made as regards Pfeiffer’s experiments, just mentioned. 

As regards our second question, then, the results are somewhat conflicting, and it 
is plain that further investigation upon this point would also be desirable, and would 
cost but comparatively little trouble, as Pfeiffer seems to have shown that all the 
metabolic nitrogen of the dung can be dissolved by pepsin-HCl. 

Our third and most important question is, Does the pepsin-pancreas-soluble nitro- 
gen of the dung beiong wholly to the metabolic products contained in it? Pfeiffer’s 
results upon dung containing only metabolic products, while they show that these are 
soluble in pepsin-HCl, do not show that in normal dung this re-agent does not also 
dissolve other material, and consequently the agreement of the results of artificial 
digestion with those of natural digestion corrected by his method is not conclusive 


evidence upon the point in question. 


In Niebling’s experiments, it was found that after all this metabolic nitrogen had 
been removed from the dung by pepsin-HCl there was a further quantity which was 
removed by digestion with pancreasextract. It would seem that this quantity must 
have been derived from undigested residues of the food, since, as previously stated, 
the pepsin-pancreas-insoluble nitrogen of the dung was practically equal to that of 
fodder. Extraction of the dung with ether, alcohol, and hot water to remove bile 
products, and with cold lime-water to remove nuciein, has generally extracted less 
nitrogen than digestion with pepsin-HCl. If we assume that this treatment is suf- 
ficient to remove all metabolic nitrogen, then the excess removed by pepsin-HCl must 
come from the food, but it appears to be at least doubtful whether this assumption 
is justified. Indeed, the difficulty connected with investigation of this branch of 
the subject lies in the absence of any criteria by which we can judge whether any 
given method removes from the dung all the metabolic nitrogen and no nitrogen 
from any other source. A study of this branch of the subject, while involving many 
difficulties, is unquestionably the direction which investigation must take in order to 
remove a very serious source of inaccuracy from our present methods—either nat- 
ural or artificial—of determining digestibility. 


* Maine Station Annual Report, 1888, p. 196. 
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As an appendix to the above may be noticed results of an investigation by Weiske* 
into the nature of the pepsin-HCl insoluble nifrogenous compounds of the dung. 
Stutzer, it will be remembered, considered them analogous to nuclein. Liebermann 
has shown that when nuclein from yeast is extracted with cold dilute nitric acid 
the extract contains metaphosphoric acid, while the residue has all the properties of 
ordinary albuminoids. Weiske submitted sheep dung to this treatment and obtained 
phosphoric acid, but the nitrogenous compounds of the residue were no more soluble 
in pepsin-HCl than before, from which fact he concludes that they were not nue- 
leins. He also observed that simple treatment of the dung with nitric acid extracted 
as much nitrogen as treatment with pepsin-HCl, and concluded that the HCl is the 
active agent in the latter case. 

A brief notice of investigations by Hofmeistert upon the nitrogenous constituents 
of the contents of the alimentary canal, states that he found great variation in the 
amount of metabolic products in different parts of the digestive apparatus, but 
insufficient details for discussion are given in the abstract, and I have not had access 
to the original paper. 

Some results recently obtained by the use of the method of artificial digestion may 
also be briefly noted. Morgent has applied it to the determination of the digesti- 
bility of fresh, dried and ensiled diffusion residues from stvgar-beets. He finds that 
the protein of this latter material is not, as has been generally assumed, wholly digest- 
ible, but only to the extent of 75 to 80 per cent. Drying at a moderate temperature 
or ensiling did not decrease the digestibility. Drying at 125° to 130° C., however, 
did diminish the digestibility considerably. 

Siebert § finds that the addition of 0.5 to 2 per cent of salt does not diminish the 
digestibility of protein as determined by Stutzer’s method. 

Cohn] finds that a pepsin-HC1 solution tends to prevent the acetic and jactie fer- 
mentations, and that the gastric juice thus has a preservative action on the contents, 
of the stomach. 

Stutzer { finds that Fahlberg’s saccharin interferes with digestion by pepsin-HCl 
but questions whether his results are of general applicability. 

In addition to his work on the artificial digestion of protein, Stutzer ** in conjunc- 
tion with Isbert has endeavored to devise a method for the artificial digestion of the 
carbohydrates of fodders by the action of ptyaline or diastase. The authors start 
with the assumption that the crude fiber of fodders is without nutritive value. By 
the successive action of disastase, pepsin-HCl, and pancreas extract they seek to 
determine the digestibility of the total organic matter, the carbohydrates, and the 
protein. The hasty conclusion to which not a few rushed, after the publication 
of Tappeiner’s results upon the fermentation of cellulose in the digestive apparatus of 
herbivora, that this substance is of no value in nutrition, soon gave place to more 
moderate views; and Pfeiffer, in a critique on Stutzer and Isbert’s results, has no 
difficulty in showing that the method, or rather the conclusions deduced from it, 
leads to absurd results in case of fodders containing much crude fiber. As a method 
for determining the digestibility of the nitrogen-free extract of fodders, however, it 
has had no adequate test, so far as I am aware, and for this purpose it seems worthy 
of some attention. 

The second class of investigations mentioned at the outset of this paper, namely, 
those relating to the process of digestion, are of less direct agricultural interest, and 
this paper is already so long that it may be dismissed with a few words. 

The general plan of these experiments, so far as they relate to the process of 
digestion in the normal animal, has been to slaughter animals at different intervals 
of time after a ration of known quality has been eaten, and examine separately the 


* Jour. f. Landw., XXXVI, 459. || Centralblt. f. agr. Chem., xvu1, 730. 
t Centralblt. f. agr. Chem., xvi, 317. § Landw. Vers. St., XXXVIII, 63. 
{ Jour. f. Landw., xxxvIi, 309. ** Centralblt. f. agr. Chem., xvur, 112. 
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contents of different portions of the alimentary canal. It has thus been shown that 
the digestive process is more complicated than has frequently been represented and 
that different chemical or fermentative actions may go on even in different parts of 
the same organ. In the stomach of the horse and hog, for example, it was found 
that in the cardiac end amylotie action may be taking place while in the pyloric end 
proteolytic digestion is going on. One important practical result from these experi- 
ments has been to show the importance of the saliva as a digestive fluid. It has gen- 
erally been taught that when food enters the stomach the acid gastric juice immedi- 
ately suspends the action of the saliva. These investigations have shown that in 
herbivora with a single stomach the action of the saliva upon the food may continue 
for 2 or 3 hours in' the stomach. This fact is suggestive when taken in connection 
with the favorable results which have been obtained by Henry from the use of dry 
food as compared with wet. 

In this hasty survey of the field assigned me I have sought to indicate the general 
character and tendencies of recent work rather than to report all its details. 

In Europe a large amount of statistical work upon the digestibility of different 
fodders has been already completed. With us much remains to be done in this 
direction. We stand very much where the European investigators stood 30 years 
ago as regards our knowledge of the digestibility of our feeding stuffs, but with this 
important difference, that we have the benefit of their experience and investigations 
as to the experimental methods to be employed. 


Our stations might profitably do much more work than they are now doing in. 


determiuing the digestibility of American feeding stuffs, but it will bea great mis- 
fortune if in doing this they blindly follow the traditional methods and fail to devote 
a proper amount of attention to the questions which, as I have pointed out, are now 
occupying the minds of experimenters across the ocean. 

Mr. Frear, of Pennsylvania, contributed the results of some investi- 
gations of the metabolic products in dung and of the action of pepsin 
Solution on dung. In the discussion following attention was called 
to the fact that in artificial digestion with an acid pepsin solution as 
usually carried out, sufficient hydrochloric acid was added to seriously 
interfere with or wholly suspend the proteolytic action of pepsin. Hydro- 
chloric acid of itself, of course, has a proteolytic action, but an addition 
of 0.5 per cent or even 0.3 per cent hydrochloric acid may suspend the 
action of pepsin. 

Mr. Woll gave a brief account of observations made at the Wiscon- 
sin Station on the size and number of fat globules in cows’ milk. The 
method followed was devised by Dr. Babcock, and consists essentially 
in diluting the milk with 49 volumes of water, taking the mixture in 
capillary tubes under the microscope, counting the globules between 
the divisions of an eye-piece micrometer, and from the diameter of the 
capillary calculating the volume of the milk in which the globules were 
counted. 

The number was found to be from 100 to 400 in =>5355 cubie milli- 
meter. In the course of lactation the number of globules increases, 
but the size decreases. Thus the number of globules per unit of vol- 
ume may be quadrupled during lactation while the size will diminish 
in much the same proportion. In animals of different breeds, as pure- 
blooded Jerseys and Holsteins, the period of lactation has a greater 
influence than the breed on the size of the globules. The food also has 


138 


a marked effect, dry food as a rule increasing their size and wet food 
having the contrary. effect. 

Mr. Jenkins, of Connecticut, read a paper on newly proposed appa- 
ratus, methods, etc., also a paper, by Messrs. Johnson and Osborne, of 
Connecticut, on the determination of phosphoric acid in phosphates 
containing oxide of iron and alumina. The authors show that while 
the official method is perfectly reliable for ordinary superphosphates 
and bones, it can not be used for the analysis of phosphates containing 
considerable quantities of the oxides named. For such phosphates the 
original Sonnenschein method must be employed. 

In the discussion of apparatus and methods the Excelsior Mill was 
strongly recommended for grinding coarse fodders—hay, straw, corn- 
stalks, etc. Its action, however, is rather cutting than grinding, and 
for reducing seeds, such as maize kernel, Mr. Neale called attention to 
a mill made by Drewes, of Halle, Germany, from plans furnished by 
Dr. Maercker, which consists essentially of a steel mortar and pestle 
driven by machinery; the pestle slowly revolves in one direction and 
the mortar in the other. For reducing sorghum and similar things, 
which are apt to be very sticky and clog the mill, he had found very 
useful a meat-chopping machine, with a revolving block and cutting 
knife some 10 inches long, which delivers 200 blows a minute. 

After further discussion the committee nominated to the Association 
Mr. A. T. Neale as chairman of the permanent committee on chem- 
istry for the next year, and Mr. C. D. Woods as secretary. The com- 
mittee then adjourned. 
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THE STANDING COMMITTEE ON COLLEGE WORK. 


The committee held several sessions at which the principal subject 
of discussion was the Morrill act. At an early meeting a subcom- 
mittee was appointed to draw up resolutions formulating the conclu- 
sions of the committee in regard to this act. 

At a meeting held Thursday morning, November 13, this committee, 
through its chairman, Mr. Alvord, reported as follows : 


The section on college work having had under consideration the obligation of the 
colleges under the act of Congress approved August 30, 1890, and the limitations 
thereof, recommend the adoption of the following declarations by this Association : 

(1) That every college should keep a separate and distinct account with the income 
provided directly from the Treasury of the United States, and that charges against 
the same should be in the order of importance and preference: («) for instruction 
in agriculture and mechanic arts; (b) for facilities for such instruction; (c) for 
instruction in the other branches of learning specified by the law ; (d) for facilities for 
this latter class of instruction. 

(2) That an effort be made to soon obtain the opinion of the Secretary of the Interior 
as to what class of expenditures will be approved by his Department under the 
clauses providing for ‘‘ facilities for instructions,” and that until official decision 
upon this point is promulgated college officers should confine expenditures under 
this head to such things as directly aid instructors in preparing their work and 
imparting knowledge to their pupils. 

(3) That in view of the history of the new Morrill act, and the decision of the First 
Comptroller of the Treasury, under it two annual payments are now due and 
payable to the States; and the fact that instruction during the academic year of 
1889-90 is a thing of the past, the annual payment of $15,000 for the year ending June 
30, 1890, should be held and regarded as an equipment fund, and reasonable time 
allowed for its deliberate expenditure; and that the annual payment now part due 
for the year ending June 30, 1891, should be applied to the expenses of the current 
academic year. 

(4) That the officers of this Association be requested to respectfully urge upon the 
Secretary of the Interior the early payment to every State and Territory having one or 


nore institutions organized under the act of July 2, 1862, of both payments now due 


under the supplementary act of 1890, in accordance with the evident intention of 
Congress to apply these benefits equally to all States, and in order to avoid imped- 
ing the progress and development of industrial education, which would result from 
withholding payments, and reporting the same to Congress. Itis believed that this 
would simply cause unnecessary delay, and certainly result_in an enabling act or joint 
resolution sustaining the views thus expressed. 
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(5) That the first reports to the Secretary of the Interior by college presidents and 
treasurers should be made in the year 1&91, before the 1st day of September, and 
should cover the operations of the year ending June 30, 1891, and the disbursements 
of the income for that year, as well as such expenditures as shall have been then 
made from the first payment of $15,000. 

(6) That the interests of education will be conserved by making the Bureau of 
Education the depository of all papers and reports, and the agency for preparing all 
business between the Department of the Interior and the States and colleges under 
the act of August 30, 1890; and that the debate in the Senate of the United States June 
21 and 23, 1890, indicates the intention of Congress as tu the agency by which the 
duties of the Secretary of the Interior were to be performed under said act. 

(7) That the college officers should endeavor to bring to the attention of the legis- 
latures of their respective States at the earliest possible date the necessary legislative 
action under the provisions of the new Morrill act, and that until such action is per- 
fected the representatives of the coileges present at this convention pledge their 
action and influence to insure an equitable division or impartial application of all 
moneys received under this act in full accord with the spirit of the law. 


Mr. PEABODY. I move the report be received and taken up by para- 
graphs for discussion. The motion was carried. 

The first paragraph of the report as amended and adopted was as 
follows: 

That every college should keep a separate and distinct account with the income to 
be derived under the act of Congress approved August 30, 1890. 

Mr. Scott. I move the second paragraph be laid on the table. 

Mr. ALVORD. I would like to inquire of the gentleman making the 
motion whether it is his intention thereby to prevent the expression of 
opinion as to the expenditure of the money. 

Mr. Scott. I prefer to let the law speak for itself and each college 
decide for itself. 

Mr. INGERSOLL. I understand there is nothing binding in this 
report; that it simply recommends. 

Mr. SMART. I do not agree with that view in reference to the proper 
division of this money. I think there is great danger in having it said 
that you have gone to Congress and got money to raise salaries and get 
more men. People are very sensitive about increasing salaries and get- 
ting additional men. While it was stated that we needed instruction, 
it was distinctly stated and ably urged that we especially needed 
greater facilities; that other schools largely endowed were standing in 
the lead because they had greater facilities, and that we needed facili- 
ties for instruction. Those who were present will remember that at the 
first meeting of the Senate Committee, at which representatives of the 
colleges were present, a suggestion was made that there was danger in 
taking this money, because the people would say, What is it for? It 
was granted for facilities for instruction, but it has been used for some- 
thing else. You have increased your salary list unnecessarily, or you 
have paid an unnecessary amount to your station. That may not hap- 
pen, but I believe there is great danger in expending this money for 
salaries. I think the section ought to make some declaration which 
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would indicate that we intend to carry out this law in its spirit. I 
move that this paragraph be postponed until later in the meeting. 

Mr. HADLEY. If I understand Mr. Smart, I agree with him exactly 
I am in favor of the motion to postpone. 

The second paragraph of the report was laid on the table, and the 
third paragraph was then read. 

Mr. FAIRCHILD, of Kansas. My object in moving to postpone the 
consideration of this paragraph is not to curtail in any respect the dis- 
cussion, but it seems to me that we are trying to interpret the law too 
closely. 

Mr. TURNER. I do not believe it is possible to make any satisfactory 
statement upon this subject, because the words which include also 
exclude, and it is very difficult to draw the line in exactly the right 
place. I think in this matter, as in every other matter of practical 
administration, we should use our good common sense, and determine 
on its own merits the question whether a particular facility for instruc- 
tion properly comes within this law. 

Mr. ALVORD. I entirely agree with Mr. Turner. It is a great deal 
safer to act upon our judgment in the expenditure of this money, and 
according to our several and varied needs, than to run too often to the 
Secretary of the Interior for a decision. With my board of trustees I 
have to take responsibilities which are sometimes quite burdensome. 
I do what in my judgment is best, and then I take the matter before 
my board of trustees, having acted under the discretion vested in me, 
and the board of trustees approves or disapproves it. 

Mr. Scorr. I move that this section be referred back to the commit- 
tee, with instructions to draft a resolution which shall simply advise 
the institutions to be discreet about the expenditure of this fund. 

The motion to recommit was carried. 

Mr. Scort. I move that the second section, postponed a moment ago, 
be taken up and recommitted to the committee with the same instruc- 
tions. 

The motion was adopted, and the fourth paragraph was read. 

After considerable discussion this section was amended and adopted. 
The other sections of the report were taken up in order and disposed 
of after discussion. The report was then referred back to the commit- 
tee for final revision. 

The resolutions as reported back from the subcommittee and finally 
adopted read as follows : 


DECLARATIONS AS TO THE NEW MORRILL ACT, 


The section on college work having had under consideration the obligations of the 
colleges under the act of Congress approved August 30, 1890, and the limitations 
thereof, recommend the adoption of the following declarations by this Association : 

(1) Thatevery college shuuld keep a separate and distinct account with the income 
to be derived nuder the act of Congress approved August 30, 1890, 
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(2) That in the expenditure of the new college income the institutions here repre- 
sented should conform to a strict interpretation of the language of the law as to the 
application of these funds. 

(3) That in view of the history of the new Morrill act and the decision of the First 
Comptroller of the Treasury, under it two annual payments are now due and pay- 
able to the States, and the fact that instructions during the academic year of 1889-90 
isa thing of the past, the annual payment of $15,000 for the year ending June 
30, 1890, should be regarded as far as practicable as an equipment fund, and that the 
annual payment now past due for the year ending June 30, 1891, should be applied to 
the expense of the current academic year. 

(4) That the officers of this Association be requested to respectfully urge upon the 
Secretary of the Interior the early payment to every State and Territory having one 
or more institutions organized under the act of July 2, 1862, of both payments now 
due under the supplementary act of 1890, in accordance with the evident intention 
of Congress to apply these benefits equally to all States and Territories, and in order 
to avoid impeding the progress and development of industrial education which would 
result from withholding payments and reporting the same to Congress. 

(5) That the first reports to the Secretary of the Interior by college presidents and 
treasurers should be made in the year 1891 before the Ist day of September, and 
should cover the operations of the year ending June 30, 1891, and the disbursements 
of the income for that year, together with the use of the first payment of $15,000. 

(6) That this Association desires to acknowledge its approval of the courtesy and 
liberal spirit shown by the Secretary of the Interior to the new Morrill act, and is 
gratified by the assignment of the business arising under this act to the Bureau of 
Education with which the institutions concerned have official relations already cited, 
and it is respectfully suggested that the future transactions between the Secretary 
of the Interior and the colleges may be simplified and all interests concerned benefited 
by making the Bureau of Education the depository of all records and reports, and the 
medium for direct intercourse with the colleges on all matters requiring the final 
act of the Secretary of the Interior. 

(7) That the college officers should endeavor to bring to the attention of the legis- 
latures of the respective States, at the earliest possible date, the necessary legislative 
action under the provisions of the new Morrill act; and that the representatives of 
the volleges present at this convention pledge their action and influence to insure 
an equitable division or impartial application of all moneys received under this act 
in full accord with the spirit of the law. 


The chairman of the committee called up the question, ‘‘ Should this 
Association take any action in cases where formal charges of misuse of 
the United States appropriations are made against any coilege or sta- 
tion?” appointed for discussion in the general session of the convention, 
but-by vote referred to the committee on college work. The pressure 
of other matters was so great that the discussion of this question was 
indefinitely postponed. 

Mr. Dabney called attention to United States Senate bill No. 2779, 
relating to the engineer corps of the Navy and providing for the admis- 
sion, upon certain terms, of the graduates of the agricultural and me- 
chanical colleges to that corps. He moved that a committee of three 
be appointed to codperate with the officers of the Navy Department to 
promote the passage of a bill known as Senate bill No. 2779, and that 
the committee draft resolutions to be presented by the committee on 
college work to the general association for adoption. 
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After full and careful discussion the motion was amended and adopted 
as follows: 

Resolved, That a committee of three, consisting of the chairman of the committee 
on college work and Messrs. Smart and Dabney, be appointed to aid in the passage 
of Senate bill No. 2779, in order by that means to advance the interests of mechanical 
instruction in the colleges represented in this Association. 

In place of his paper called for on the program and entitled ‘* Waste 
in college work,” President Smart made a few remarks on the same 
subject, and in response to an invitation made by formal motion of the 
committee, agreed to present his paper in full at the next annual con- 
vention, 


THE PERMANENT COMMITTEE ON ENTOMOLOGY. 


MORNING SESSION, TUESDAY, NOVEMBER 11, 1890. 


The committee was called to order at 10:35 a. m., by the chairman, 
Mr. Forbes. 

Mr. Gillette was elected secretary. 

The committee proceeded to the reading of papers, the first of which, 
by Mr. Gillette, entitled ‘‘ Certain notes and observations of the season 
at the Iowa Experiment Station,”* comprised the following points: 
(1) To prevent squirrels from pulling corn; (2) Kerosene emulsion as 
a sheep dip; (3) The scurvy bark-louse; (4) Experiments with the 
arsenites; (5) Cut-worm parasites; (6) Insect diseases; (7) Potato- 
stalk weevil; (8) Pyrethrum experiments; (9) Kerosene extract of 
pyrethrum as an insecticide. 

After discussion, a paper on the “ Life history of Baris con se Lee” 
(published elsewhere), was read by Mr. Weed. 


EVENING SESSION, TUESDAY, NovEMBER 11, 1890. 


Mr. Forbes in the chair. 

Mr. Atkinson read a paper on ‘A new root rot disease of cotton” 
(published in Insect Life, vol. 111, No. 6). 

Mr. Weed read a paper onthe “ Life histories of certain Aphidide.” 
(The substance of this paper is given in the article entitled “ Fifth con- 
-tribution,” by Mr. Weed, in Insect Life, vol. 111, No. 6.) 

On motion of Mr. Weed, the committee extended a cordial invitation 
to all entomologists present to take an active part in the meeting. 

Mr. John Marten read a paper entitled ‘“* New notes on the life his- 
tory of the Hessian fly” (published in Insect Life, vol. 111, No. 6). 

The committee then adjourned to 10 a. m., November 12. 


MORNING SESSION, WEDNESDAY, NOVEMBER 12, 1890. 


The committee was called to order by the Chairman, Mr. Forbes. 

The minutes of the previous meeting were read and approved. 

On motion of Mr. Smith a subcommittee of three was appointed by the 
Chair to confer with the committee on codperation with the Association 
of Official Economic Entomologists, for the purpose of recommending 
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means of obtaining more time and liberty for meetings of the present 
committee, and to increase, if possible, its membership in the future, 
Messrs, Smith, Weed, and Garman were appointed, 

Mr. Woodworth read a paper entitled ‘“‘The laboratory method of 
experimentation” (published in Insect Life, vol. 111, No. 6). 

Mr. Beckwith, of Delaware, read a paper entitled, ‘“‘ Practical notes 
on the use of insecticides” (published in Insect Life, vol. 111, No. 6). 

Mr. Weed read apaper entitled ‘ Life history of Pimpla inquisitor,” an 
abstract of which is published in Insect Life, vol, 111, No, 6, 


EVENING SESSION, WEDNESDAY, NOVEMBER 12, 1890, 


Mr. Forbes in the chair. 

The following officers were elected for the ensuing year: chairman, 
Mr. Cook, of Michigan; secretary, Mr. Gillette, 

The subcommittee appointed to confer with the committee on codper- 
ation with the Association of Official Economic Entomologists reported 
through its chairman, Mr. Smith. The report as adopted was as fol- 
lows: 

The committee on entomology respectfully begs to state to the gen- 
eral association that the papers presented by its members have been 
found of such general interest to station workers and teachers, and 
that so much advantage has resulted to individuals, all of which will 
redound to the benefit of the stations and colleges, that they are 
encouraged to ask that if possible the programs be so arranged hereafter 
that more time shall be given to the consideration of special topics by 
the permanent committees, : 

Mr, Woodworth moved that one member of the committee be appointed 
to act conjointly with two other persons, one from the permanent 
committee on botany and one from the permanent committee on horti- 
culture, to secure if possible a set of standard, uniform connections 
for nozzles and pipe fixtures used in spraying machinery. 

Mr. Alwood was appointed by the Chair to act in this capacity, 

On motion of Mr. Cook the committee decided that in the circular 


sent out to call their next annual meeting a cordial invitation should - 


be extended to any persons not members to be present and take part 
in the meeting. 

Mr, Howard read a paper entitled “ The host-relations of parasitic 
Hymenoptera” (published in Insect Life, vol. 11, No. 6), 

Mr. Snow (University of Kansas) presented a paper (published in 
Insect Life, vol. 111, No. 6), the substance of which was as follows: 


EXPERIMENTS FOR THE DESTRUCTION OF CHINCH-BUGS IN THE FIELD BY THE 
ARTIFICIAL INTRODUCTION OF CONTAGIOUS DISEASES, F. H. SNow. 


These experiments have been continued through the two seasons of 1859 and 1890, 
and have been remarkably successful. As entomologist to the Kansas State board 
of agriculture I had prepared an article for the annual meeting of that board in 
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January, 1889, stating what was known at that time upon the subject, and calling 
attention to the investigations of Professors Forbes, Burrill, and Lugger. In June, 
1889, a letter was received from Dr. J. T. Curtiss, of Dwight, Morris County, Kansas, 
announcing that one of the diseases mentioned in the article (Zntomophthora) was rag- 
ing in various fields in that region, and stating that in many places in fields of oats 
and wheat the ground was fairly white with the dead bugs. Some of these dead bugs 
were at once obtained and experiments were begun in the entomological laboratory of 
the university. It was found that living, healthy bugs, when placed in the same 
jar with the dead bugs from Morris County sickened and died within 10 days. A 
Lawrence newspaper reporter learning of this fact, published the statement that 
any farmers who were troubled by chinch-bugs might easily destroy them from their 
entire farms by sending to me for some diseased bugs. This announcement was pub- 
lished all over the country, and in a few days I received applications from agricul- 
tural experiment stations and farmers in nine different States praying for a few 
‘¢ diseased and deceased ” bugs with which to inoculate the destroying pests with a 
fatal disease. Some fifty packages were sent out during the season of 1889, and the 
results were in the main highly favorable. 

It was my belief that sick bugs would prove more serviceable in the dissemination 
of disease than dead bugs. I accordingly sent out a circular letter with each pack- 
age, instructing the receiver to place the dead bugs in a jar for 48 hours, with from 
ten to twenty times as many live bugs from the field. In this way the disease would 
be communicated to the live bugs inthe jar. These sick bugs being deposited in dif- 
ferent portions of the field of experiment would communicate the disease more thor- 
oughly while moving about among the healthy bugs by which they would be sur- 
rounded. This belief was corroborated by the results. The disease was successfully 
introduced from my laboratory into the States of Missouri, Nebraska, Indiana, Ohio, 
and Minnesota, and into various coun ties in the State of Kansas. A report of my 
observations and experiments in 1889 has been published in the Transactions of the 
Kansas Academy of Science, vol. x 11, pp. 34-37, also in the Report of the Proceedings 
of the Annual Meeting of the Kansas State Board of Agriculture in January, 1890. 

The next point to be attained was the preservation of the disease through the win- 
ter in order that it might be under my control and be available for use in the season of 
1890. To accomplish this result, I placed fresh, healthy bugs in the infection jar late 
in November, 1889, and was pleased to note that they contracted the disease and died 
in the same way as in the earlier part of the season. I was not able to obtain fresh 
material for the purpose of testing the vitality of the disease germs in the spring of 
1890 until the month of April, and then only a limited supply of live bugs could be 
secured. I quote the following from my laboratory notes: 

April 10, twenty-five chinch-bugs that had hibernated in the field were put in the 
infection jars. They were supplied with young wheat plants. The bugs appeared 
lively and healthy. 

April 16, some of the bugs were dead and all appeared stupid. 

April 20, all of the bugs were dead. 

One week later a new supply of fourteen bugs was put into the jar; they were 
supplied with growing wheat. They ran substantially the same course as the first 
twerty-five. Some had died at the end of the first week and all were dead by the end 
of the thirteenth day. 

The chinch-bug seemed to have been very generally exterminated in Kansas in 
1889, and only three applications for diseased bugs were received in 1890 up to the 
middle of July. On account of the limited amount of infection material on hand I 
required each applicant to send me a box of live bugs, which I placed in the infec- 
tion jars, returning in a few days a portion of the sick bugs tothesender. The three 
applicants above noted reported the complete success of the experiments. I give the 
following letter from Mr. M. F. Mattocks, of Wauneta, Chautauqua County, Kansas: 
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WAUNETA, KANSAS, July 7, 1890. 
Professor SNOW, 


Lawrence, Kansas: 

DEAR SiR: I received from you a few days since a box of diseased chinch-bugs. I 
treated them according toinstructions, and I have watched them closely and find that 
they have conveyed the disease almost all overmy farm and the bugs are dying at a 
rapid rate. I have not found any dead bugs on farms adjoining me. I here inclose 
you box of healthy bugs thatI gathered 14 miles from my place. I donot think they 
are diseased. 

Yours, 
M. F. MatTrocks. 


* * * > * LI # 


I personally visited Mr. Mattocks’ farm and verified the above statements. 

The difficulty of obtaining enough live bugs to experiment with in the laboratory 
led to the sending out of an advertisement, which was forwarded to twenty prominent 
papers on August 14, with requests for its publication. * * * 

This request for live bugs was given wide circulation and resulted in keeping the 
laboratory fairly well supplied with material for experiment. 

Before the close of the season of 1890 it became evident that there were at least 
three diseases at work in our infection jars, the ‘‘ white fungus” (Hntomophthora or 
Empusa), a bacterial disease (Micrococcus), and a fungus considered by Dr. Roland 
Thaxter to be Jsaria or perhaps more properly Trichoderma. 

The following report, which describes the bugs as ‘‘ collecting in clusters,” points 
to the bacterial ee as the cause of destruction in the field : 


Piqua, Kansas, July 12, 1890. 

DEAR SiR: Since welting’ you from Humboldt, Kansas, the 6th instant, I have 
made the happy discovery thatthe germs of contagious disease sent me were vital. On 
Sunday last upon examination of the millet field I found millions of dead bugs. They 
were collected in clusters. My idea is that dampness facilitates the spread of the 
contagion. The first distribution of diseased bugs two days after I received the 
package by mail, apparently produced no results. A part of them were retained in 
the infection jar (quart Mas on fruit jar) ; one half pint of bugs were collected from 
the field ; 3 days later a foul stench was found to emanate from the jar, anda part of 
the bugs in it*were dead. On July 3, I took advantage of the cool, damp evening and 
taking a few buckets of cold water sprinkled the edge of the millet and distributed 
more infected bugs. Onthe 6thI found millions of dead bugs. I think the night and 
sprinkling the millet caused the disease to spread—we have had no rain in this neigh- 
borhood since June 17, if Iremember correctly. The depredations of chinch-bugs are 
always more serious in dry, hot weather. Have not had my mail since writing you 
from Humboldt the 5th. 

You have conferred a lasting benefit on the farming interests of the United States, 
the value of which can not be estimated in dellars and cents. It was estimated that 
during one of the visitation years of this insect the damage in the Mississippi Valley 
amounted to 10 million dollars. I have no doubt that by a proper manipulation of 
the contagious disease by intelligent persons it will prove an effective remedy. 
I think the.contagion should be introduced among them early to prevent the migra- 
tion of the young brood. In my case I received it too late. Early-sown millet pre- 
sents a favorable place to infect the bugs, as they seem to collect in the shade and die. 
Hoping that when the next legislature meets an appreciating public will suitably 
reward you for your beneficent discovery. I am, 


Gratefally yours, J. W. G. McC 
. W. G. McCormick. 


The field experiments were apparently equally successful in the months of July, 
August, and September. 

[A field report from J. F. Knoble, of Florence, Kansas, is here given to indicate the 
favorable light in which the farmers regarded the experiment. ] 
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The following report from R. L. Stangaard is inserted as being of a more scientific- 
ally circumstantial character than most of the other reports: 


FLORENCE, KANSAS, August 22, 1890. 
Prof. F. H. Snow, 


Lawrence, Kansas: 


DEAR Sir: In reply to your favor of July 27, last month, would say that infected 
bugs were applied after they were kept with live ones about 42 hours. They were 
applied as follows: 

Most of the bugs mixed were dead when taken out of the box. They were 
applied in seven different hills, being put into every ninth hill. I marked every hill 
with a number so as to be better able to watch the progress. 

Examined after 48 hours’ application with the following results: No. 1, mostly 
dead ; No. 2, bugs mostly alive, seemingly very restless; No.3, bugs seem to be sick; 
No. 4, bugs mostly dead (on hills around it the bugs seem restless); No. 5, not examined 
(on hills around it the bugs seem to be affected, sick). Examination 8 days after 
application with the following results, to wit: No.3, bugs seemingly in a dying con- 
dition ; on the hilis around it the bugs seem to be well, with exception of one hill, 
where they seem to be dying and some dead; No.4, not alive bugin the hill; No.5, 
apparently dying, also dying in the hills around this; No.6, bugs dying in hill; No. 
7, apparently not dying. 

On August 16, 12 days after application, I found the bugs to be dying and dead 
all through the field (12 acres). 

On August 20, I again found the bugs to be dying rapidly. A field 40 rods distant 
had sure marks of bugs in a dying condition. What I mean.by bugs in a dying con- 
dition is this: Some lay on their backs almost motionless, and others lay in the 
same position, moving limbs violently. 

This remedy was applied on A. G. Rosiere’s farm, on Bruno Creek, Marion County, 
Kansas, being 9 miles east and 3 miles south of Marion. 

Thanking you for your favors, I remain, 


Yours, truly, pantie 
. L. STANGAARD. 


October 16, many of the bugs were dead; the others apparently lively. The dead 
bugs were found to contain hyphal bodies similar to those with which they were 
infected. A live chinch-bug from the same jar was crushed and found to contain 
round hyphal bodies, but these refused to germinate. 

November 5, not all of the bugs are yet dead. The few remaining are apparently 
lively. 

The following is a summary of the results of the field experiments in the season of 
1890 : 

Number of boxes of diseased bugs sent out, thirty-eight. Seven of these lots were 
either not received or received and not used. Reports were received from twenty-six 
of the thirty-one remaining cases. Of these, twenty-six reports three were unfavora- 
ble, nineteen favorable, and four doubtful concerning the success of the experiment. 
These doubtful cases are not to be looked upon as unfavorable, but more evidence is 
needed to transfer them to the list of favorable reports. Thus nineteen out of twenty- 
six reports, or 73 per cent, were decidedly favorable. The experiments will be con- 
tinued during the season of 1891. In presenting this paper I wish to acknowledge 
the invaluable aid continually received during the progress of the work from my 
assistants, Messrs. W. C. Stevens and VY. L. Kellogg. 

The laboratory experiments have been continued through the season. Of the three 
diseases identified, that produced by the Trichoderma appears to be less fatal than 
the other two, as is indicated by the following laboratory notes: 

September 28, dead chinch-bugs, showing no sign externally of fungus, were taken 
from the infection jars and crushed on a glass slide in distilled water. Oval hyphal 
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bodies of a fungus (Trichoderma) were found in considerable number. These were 
put under a bell jar. 

September 29, some of the hyphal bodies had put out slender mycelial growths, 
“others, in immense numbers, were multiplying by division. 

October 1, the hyphal bodies were still multiplying by division. The mycelial 
srowths had become much longer, and in some instances had variously branched. 

October 3, a dead chinch-bug taken from an infected field was crushed on a glass 
slide in distilled water. Both round and oval hyphal bodies were found in consid- 
erable numbers. These were put under a bell jar to prevent drying. 

October 4, both round and oval hyphal bodies were multiplying by division and 
were putting out mycelial growths. 

October 5, fresh chinch-bugs from an uninfected field were immersed in the liquid 
containing the above fungi, and were put in a new jar with young corn plants. 

To Mr. Riley’s question as to which of the three diseases mentioned 
was most common in destroying the bugs in the field experiments, Mr. 
Snow said that during the dry summer of the present year he thought 
the bacterial disease did most of the work, but in 1889 he thought 
the fungous diseases were most destructive. 

Mr. Riley thought the fact that Mr. Snow had been able to carry 
healthy bugs through the season without infection in the same room 
with diseased bugs was rather a discouraging one, as it would indicate 
either that the germs were easily kept from reaching the bugs or that 
they were not carried long distances. Close proximity to, or actual 
contact with diseased individuals, if necessary, would materially lessen 
the value of their use in the field, while the evidence of farmers’ experi- 
ence in the field needed very careful weighing, because of the possibilities 
of error. 

Mr. Snow said it had been found by his experiments that the dis- 
eases would spread over large fields and destroy nearly all the bugs 
within 10 or 12 days after the diseased bugs had been introduced, and 
that the expense was very slight. 

Mr. Webster stated that it had been his experience that the spread 
of the Hntomophthora was entirely dependent upon proper atmospheric 
conditions, and that he thought the disease might be continued from 
year to year by massing the bugs on small patches of some favorite 
food plant or millet where they are to be infected and destroyed and 
then to grow upon this ground the next year some crop to which the 
bugs are partial. In this manner the bugs the following year accumu- 
late on the ground where the germs are most abundant, and most 
favorable natural conditions would be offered for starting the disease 
when proper atmospheric conditions were present. He did not think 
actual contact necessary for the communication of the fungous diseases, 
neither did he think that corn fields present favorable situations for 
the spread of the infection. 

Mr. Snow thought none of the germs would live over winter under 
ordinary out-door conditions, but only in protected situations, and it 
was his opinion that such an attempt as Mr. Webster proposed, to earry 
the germs over from one season to another, would not succeed. His 
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own experiments had shown that the diseases can be kept alive in the 
laboratory through the winter and sent out the next season on demand, 
as explained in his paper. 

Mr. Cook stated that foul brood was readily carried over winter in a 
bee-hive, and he thought it not unlikely that the chinch-bug diseases 
might be carried over in the same way. 

Mr. Fletcher thought that where the disease has been it is liable to 
appear again when proper conditions are present. 

On motion of Mr. Harvey the committee tendered Mr. Snow a vote 
of thanks for his interesting and valuable paper. 

Mr. Smith moved that the paper and discussions of the committee be 
sent to Insect Life for publication. The motion prevailed. 

The committee adjourned. — 


THE PERMANENT COMMITTEE ON HORTICULTURE. 


This committee was represented by ten workers, viz: Alwood of Vir- — 


ginia, Burrill of Ulinois, Goff of Wisconsin, Green of Ohio, Lyon of 
Michigan (representing the Division of Pomology, U. 8S. Department 
of Agriculture), McG@luer of Hlinois, Massey of North Carolina, Taft 
of Michigan, Troop of Indiana, and Waldron of North Dakota. 

Methods of note taking were discussed. The tabular system with 
blanks for special columns and remarks seemed most satisfactory. 

It was agreed that varieties are tested for the benefit of the public 
and not for the introducers. Variety testing is necessary, but should 
not end with simply ascertaining what particular variety is earliest, 
or most productive, or keeps best. The information secured in variety 
testing should lead to the development of superior varieties at our 
experiment stations or it does not fulfillits whole mission. Especially 
should our experiment station horticulturists pursue the most advanced 
kinds of plant breeding, as, for example, the development of disease- 
resisting varieties and the securing of crosses with reference to acquir- 
ing special qualities now wanting; in other words, the kind of plant 
breeding that the ordinary seed grower does not undertake. 

Mr. McCluer gave an interesting and instructive account of some 
experiments in crossing corn. 

Mr. Waldron mentioned several of the promising wild fruits of North 
Dakota. | 

Mr. Goff explained a very concise and clear method of reporting the 
yields of small fruits and other crops in which the harvesting is 
necessarily done at frequent intervals. This method is shown in the 
accompanying illustration: The dates of the various pickings are 
recorded at the left and the names of the varieties are written at the top 
of the broad vertical columns. The narrow columns within the broad 
columns represent units of measurement. The yield of each variety at 
each picking is counted from the left side of the broad column, each 
vertical line representing one quart, pound, or bushel, as the case may 
be. The comparative maximum yield of the different varieties is 
shown by the width of the broad columns. The relative earliness or 
lateness appear clearly by glancing across the top or bottom of the 
diagram, while the length of time the variety continues in bearing 
appears from the total length of the yield line. 

The election of officers resulted in the choice of Mr. EK. S. Goff, of 
Wisconsin, as chairman, and Mr. W. J. Green, of Ohio, as secretary. 

Members were urged to prepare and forward papers for the next 
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meeting, without waiting to ascertain if their presence would be pos- 
sible. 

The report of the committee on reform of vegetable nomenclature 
was read in the general session by Mr. Goff, and a paper on methods 
of work in variety testing was read by Mr. Green. 
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